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(54) INTEGRATED VEHICLE CONTROL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an integrated 
control system for multiple components mounted on a 
vehicle to achieve prompt exchange of significant 
information among each component and maintain vehicle 
behavior stable. 

SOLUTION: In this vehicle control system, there is 
provided with an engine ECU 6, ATECU 7 and a brake 
ECU 8, wherein any significant information of emergency 
is generated to other ECUs, this significant information 
is transmitted directly to the associated ECU by a 
communication line for significant data L1 without via a 
manager ECU 10. Therefore a control means of the ECU 
receiving the significant information can immediately 
control the corresponding components (engine 2, AT 4, 
and braking system 5) based on this information. 
Accordingly this integrated vehicle control system is 
free from any delay in response occurred on traditional 
systems due to the continual use of manager ECU as a 
medium, being able to maintain stability of vehicle 
behavior. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more component control sections which control two or more components of a car according to the 
control program set up beforehand, respectively, The manager control section which orders it the guide of each of said 
component which each component control section controls of operation to these two or more component control sections, 
respectively, In the car integrated control system equipped with communication link Rhine which connects between said 
manager control section and said each component control section and between said each component control section, 
respectively A controlled-variable operation means to calculate the controlled variable of the component with which this 
component control section controls said each component control section based on said guide of operation received 
through said communication link Rhine from said manager control section, It has the control means which controls said 
component based on the controlled variable which this controlled-variable operation means calculated. Further at least 
one of said two or more of the component control sections Based on the operating state of said component, it judges 
whether the control which requires urgency to other component control sections is required. If it has a critical 
information transmitting means to transmit the critical information showing that to other component control sections 
directly through said communication link Rhine and said component control section receives said critical information 
when it judges with it being required The control means of this component control section is a car integrated control 
system characterized by controlling said component based on this critical information. 

[Claim 2] A whole car actuation decision means to determine the guide of said whole car of operation based on the 
performance information of said component which said manager control section received through said communication 
link Rhine from said each component control section, A guide decision means of operation to determine the guide of 
each of said component of operation based on the guide of said whole car which this whole car actuation decision means 
determined of operation, respectively, A general information transrriitting means to transmit each guide of operation 
which this guide decision means of operation determined to the component control section which corresponds through 
said communication link Rhine, The 2nd critical information transmitting means which transmits this critical information 
to the component control section which corresponds through said guide decision means of operation when the guide of 
said whole car which said whole car actuation decision means determined of operation is said critical information, The 
car integrated control system according to claim 1 characterized by preparation ******. 

[Claim 3] At least one of said the component control sections is further based on the operating state of said component. 
When it judges with the control which requires urgency to other component control sections being required, it has the 
2nd controlled-variable operation means which calculates the controlled variable for controlling this component. Said 
critical information transrriitting means The controlled variable which this 2nd controlled-variable calculation means 
calculated is directly transmitted to the control means of said component control section which controls said specific 
component as said critical information. The control means of said component control section The car integrated control 
system according to claim 1 or 2 characterized by controlling said component based on the this received controlled 
variable if said controlled variable transmitted as critical information from said critical information transmitting means is 
received. 

[Claim 4] Further, when the guide of said whole car which said whole car actuation decision means determined of 
operation is said critical information, said manager control section It has a controlled-variable calculation means to 
compute the controlled variable for controlling a specific component according to this critical information. Said 2nd 
critical information trarismitting means The controlled variable which this controlled-variable calculation means 
computed is directly transmitted to the control means of said component control section which controls said specific 
component as said critical information. The control means of said component control section The car integrated control 
system according to claim 1 to 3 characterized by controlling said component based on the this received controlled 
variable if said controlled variable transmitted as critical information from the 2nd critical information transmitting 
means of said manager control section is received. 

[Claim 5] Each of said critical information transmitting means and said 2nd critical information transmitting means is a 
car integrated control system according to claim 2 to 4 characterized by transmitting this critical information according to 
the priority defined beforehand when two or more kinds of information occurs in coincidence as said critical information. 

[Claim 6] When said component control section receives two or more kinds of information to coincidence as said critical 
information, the control means of this component control section is a car integrated control system according to claim 1 
to 5 characterized by performing control processing based on this critical information according to the priority defined 
beforehand. 

[Claim 7] Said controlled-variable calculation means is a car integrated control system according to claim 4 characterized 
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by referring to said guide of operation which said guide decision means of operation determined just before that in case 
processing based on said critical information is performed. 

[Claim 8] The power control section which controls the driving force generator carried in the car as said component as 
said component control section, It has the braking control section which controls the brake gear carried in the car as said 
component. Said braking control section The car integrated control system according to claim 1 to 7 characterized by 
transmitting the command of the purport which lowers the driving force of said power generator to said power control 
section as said critical information when the function of said brake gear deteriorates. 

[Claim 9] The power control section which controls the driving force generator carried in the car as said component as 
said component control section, It has the gear change control section which controls the change gear carried in the car as 
said component. Said gear change control section The car integrated control system according to claim 1 to 7 
characterized by transmitting the command of the purport which lowers the driving force of said driving force generator 
to said power control section as said critical information during gear change actuation of said change gear. 
[Claim 10] It is the car integrated control system according to claim 8 or 9 characterized by for the driving force 
generator which said power control section controls to be an engine, and for the control means of said power control 
section to perform at least one of the inspired-air- volume loss-in-quantity control which decreases the quantity of the 
inhalation air content to said engine in case the driving force of said engine is lowered based on said critical information, 
the ignition timing lag control which delays the ignition timing of said engine, and the injection-quantity loss-in-quantity 
control [ which decreases the quantity of the fuel oil consumption to said engine ] **s. 

[Claim 1 1 ] The power control section which controls the engine carried in the car as said component as said component 
control section, It has the gear change control section which controls the change gear equipped with the torque converter 
with a lock-up device carried in the car as said component. Said power control section The car integrated control system 
according to claim 1 to 7 characterized by transmitting the command of the purport which makes the lock-up device of 
said change gear open wide to said gear change control section as said critical information in case the air-fuel ratio at the 
time of combustion of said engine is made to change suddenly. 

[Claim 12] The braking control section which controls the brake gear carried in the car as said component as said 
component control section, It has the gear change control section which controls the change gear equipped with the 
torque converter with a lock-up device carried in the car as said component. Said braking control section The car 
integrated control system according to claim 1 to 7 characterized by transmitting the command of the purport which 
makes the lock-up device of said change gear open wide to said gear change control section as said critical information in 
case actuation of said brake gear is started. 

[Claim 13] The braking control section which controls the brake gear which has the antilock function carried in the car as 
said component as said component control section, It has the gear change control section which controls the change gear 
carried in the car as said component. Said braking control section In case actuation of the antilock function of said brake 
gear is started The car integrated control system according to claim 1 to 7 characterized by transrmtting the command of 
the purport which controls the change gear ratio of said change gear as said critical information at said gear change 
control section in the direction in which the ratio of an input rotational frequency to the output rotational frequency of 
said change gear becomes small. 

[Claim 14] The power control section which controls the driving force generator carried in the car as said component as 
said component control section, It has the gear change control section which controls the nonstep variable speed gear 
carried in the car as said component. To said gear change control section A means to transmit to said power control 
section by making into said critical information information showing the purport by which change-gear-ratio control is 
performed in the direction in which the ratio of an input rotational frequency to the output rotational frequency of said 
nonstep variable speed gear becomes large as said critical information transmitting means is established. While the brake 
gear of the car concerned is operating, when said power control section receives said critical information from said gear 
change control section, the control means of this power control section is a car integrated control system according to 
claim 1 to 7 characterized by heightening the driving force of said driving force generator. 

[Claim 15] It is the car integrated control system according to claim 14 characterized by for the driving force generator 
which said power control section controls being an engine, and the control means of said power control section 
performing at least one of the inspired-air-volume increase-in-quantity control which increases the quantity of the 
inhalation air content to said engine in case the driving force of said engine is heightened based on said critical 
information, and the injection-quantity increase-in-quantity control [ which increases the quantity of the fuel oil 
consumption to said engine ] **s. 

[Claim 16] The information from the radar installation which measures the distance between a car and its front object is 
inputted into said manager control section. Said 2nd critical information transmitting means When it judges whether the 
risk of the collision with said car and said front object is high and judges with the risk of a collision being high using the 
information from this radar installation The car integrated control system according to claim 2 to 15 characterized by 
transmitting the moderation command for operating a predetermined component in the direction which a car slows down 
to a corresponding component control section as said critical information. 

[Claim 17] Said 2nd critical information transmitting means is a car integrated control system according to claim 16 
characterized by transmitting the command for lowering the driving force which the driving force generator carried in the 
car generates as said moderation command to the power control section which controls said driving force generator. 
[Claim 18] Said 2nd critical information transmitting means is a car integrated control system according to claim 16 or 
17 characterized by transmitting the command for setting up the change gear ratio of a change gear in the direction in 
which the ratio of an input rotational frequency to the output rotational frequency of the change gear carried in the car 
becomes large as said moderation command to the gear change control section which controls said change gear. 
[Claim 19] Said 2nd critical information transrmtting means is a car integrated control system according to claim 16 to 
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1 8 characterized by transmitting the command for raising the braking torque which the brake gear carried in the car 
generates as said moderation command to the braking control section which controls said brake gear. 
[Claim 20] Said manager control section and said two or more component control sections are a car integrated control 
system according to claim 1 to 19 characterized by consisting of independent electronic control units which consist of a 
microcomputer, respectively. 

[Claim 21] Said communication link Rhine is a car integrated control system according to claim 1 to 20 characterized by 
consisting of communication link Rhine for critical information which transmits said critical information, and said 
communication link Rhine for general information which transmits the other information. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to systems which carry out integrated control of two or more components 
carried in a car, such as an engine, an automatic transmission, or a brake gear, and relates to a suitable car integrated 
control system to realize the quick exchange of the critical information between each component especially. 
[0002] 

[Description of the Prior Art] In order to cope with large-scale-ization of the system accompanying increase of the 
component which constitutes a car in recent years, the car integrated control system which realizes control stabilized as 
the whole car is proposed by constituting so that an exchange of data can be mutually performed between the control 
members prepared in each of the component of these plurality. 

[0003] For example, in the car integrated control system indicated by JP, 10-2504 17, A, while arranging the control 
member which performs control technical problems, such as engine power, driving force, and damping force, and the 
control member which controls the operational characteristics of a car in the form of a layered structure, the whole car 
controller which controls these control members in generalization is installed. And it opts for actuation of the component 
(actuator) which each control member controls, and enables it to realize control optimal as the whole car by supplying in 
order the property required of a low-ranking hierarchy from the hierarchy of a high order. 

[0004] Thus, by dividing the control system of a car into plurality, by lessening the component of the control system 
which should be carried out a design change, when specification modification of a system etc. arises, reducing the period 
concerning a design change or maintaining the independence for every component, as concurrency development of each 
component can be performed, compaction of the development cycle as the whole car etc. is aimed at. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the system which performs car control hierarchical in this way, 
since the car controller above-mentioned [ whole ] will be minded in detail when emergency intelligence is outputted 
from each control member to other control members, response delay arises and we are anxious about the behavior of a 
car becoming unstable. 

[0006] For example, the distance between two cars with the car ahead of a self- vehicle and a self- vehicle is measured, 
and when carrying out ACC (Adaptive Cruise Control) control which maintains and runs the proper distance between 
two cars by controlling the driving force and damping force of a self- vehicle according to this distance between two cars, 
a problem arises. In this case, when a front car carries out sudden moderation, or when the car has interrupted the point- 
blank range ahead of a self-vehicle, control which carries out sudden moderation of the self-car for rear-end collision 
prevention is performed. When making throttle opening into a close by-pass bulb completely, lowering driving force, 
when are based for example, on engine control and the moderation control in this case is running in the state of an engine 
drive, and depending it on change gear control, it changes that gear ratio (change gear ratio) to a low-speed side, and 
further, when based on brake control, it is performed by carrying out turning ON a brake gear etc. 
[0007] However, generally, since the operation for these control is performed the period defined beforehand, it is not 
avoided that actuation of an actuator is overdue by the time amount according to the operation period. And this operation 
period is set up in many cases for a long time than the period that it cannot answer even if it drives an actuator a short 
period the operating limits (i.e., more than this) of an actuator. For this reason, although extent of the delay of the 
actuator produced at this time of operation which does not pose a problem in the usual car actuation is small, it becomes 
a problem in the actuation which requires urgency. 

[0008] It is prepared on a unit with separate part (above-mentioned example whole car controller) which opts for the 
behavior of the whole car especially and part which drives an actuator, and with a configuration to which these are 
connected in communication link Rhine, the response delay by communication link will also be added further, and the 
danger of a collision will increase. 

[0009] Moreover, in a road surface with small coefficient of friction of a freezing way etc., by adjusting both brake force 
and engine generating torque, also when it has the traction function to prevent wheelspin and to run stability a car, a 
problem arises. For example, although only an engine needs to adjust generating torque and it is necessary to run stability 
a car when the function of a brake gear deteriorates, engine control processing according to degradation of the function 
of the brake gear concerned must be performed immediately. 

[0010] Especially, in the case of a car integrated control system given [ above-mentioned ] in an official report, a 
hierarchy will be gone back even to the level which can take out a command from a brake gear side to an engine side, the 
information on the degradation (emergency intelligence) will be told, and the command to an engine will be outputted to 
it based on this. In this case, when an engine, a brake gear, and the part that outputs the guide of operation to an engine or 
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a brake gear further are on the separate unit connected in communication link Rhine, the above-mentioned emergency 
intelligence will pass along communication link Rhine two or more times, and the effect of the response delay by this is 
not the magnitude which can never be disregarded when maintaining car behavior at stability. 

[001 1] This invention is made in view of such a problem, sets two or more components carried in a car to the system 
which carries out integrated control, realizes the quick exchange of the critical information between each component, and 
aims at enabling it to maintain the behavior of a car at stability. 
[0012] 

[Means for Solving the Problem] It is ordered the guide of operation at the time of two or more component control 
sections corresponding to each component controlling two or more components carried in the car in a car integrated 
control system according to claim 1 in view of the above-mentioned technical problem, respectively, and the manager 
control section which is a control section of a high order controlling each component to each component control section 
rather than each component control section. Communication link Rhine connects, respectively between these manager 
control section and each component control section and between each component control section. 
[0013] For this reason, the behavior of each component can be controlled by the corresponding component control 
section, and the behavior of the whole car used as a controlled system can be controlled by the manager control section. 
Therefore, also in the system of this invention, conventionally like a system, when [ at which it mentioned above ] some 
components are changed by specification modification etc., since what is necessary is just to design each control section 
separately at the time of a system design, a development cycle can be shortened that what is necessary is just to change a 
component control section corresponding to it. 

[0014] And although the controlled variable of the component with which a controlled- variable operation means 
corresponds in each component control section based on the guide of operation received from the manager control 
section further is calculated and a control means controls a component based on this controlled variable, the critical 
information transmitting means is specially formed in at least one of two or more of the component control sections. 
[0015] When it judges whether this critical information transmitting means needs the control which requires urgency to 
other component control sections based on the operating state of a component and judges with it being required, the 
critical information showing that is directly transmitted to other component control sections through said communication 
link Rhine. And the control means of the component control section which received this critical information controls a 
component based on the critical information concerned. 

[0016] Here, in order to avoid [ destruction / the collision of a car, generating of the unusual shock to a car body / of a car 
component part ], in case "critical information" says control information with the high urgency which each component is 
made to perform and the other processing, i.e., a car, usually runs, it differs from the control information at the time of 
performing each component (general information). 

[0017] that is, in this car integrated control system, when the operating state of each component was in the condition in 
the usual control, the critical information trarismitting means judged this information to be general information, and did 
not function, but this general information was mentioned above — it is once transmitted to a manager control section 
conventionally like a system. And in a manager control section, this general information and other general information 
are considered, the guide of each component of operation is detennined, and it is transmitted to each corresponding 
component control section. 

[0018] On the other hand, when emergency intelligence occurs in each component, a critical information transmitting 
means judges this information to be critical information, and transmits this critical information to the control means of 
the component control section which corresponds through a manager control section directly. For this reason, the control 
means of the component control section which received the critical information concerned can control immediately the 
component which corresponds based on this critical information. Consequently, conventionally, there is also no response 
delay produced by minding a manager control section in detail, quick management can be carried out to the state of 
emergency of a car in a system, and that behavior can be maintained at stability. 

[0019] In the above, although the configuration which can perform the quick exchange of critical information among 
other component control sections was explained when critical information occurred in a certain component control 
section, critical information may occur in a manager control section, and it is necessary to perform quick processing 
based on critical information also in that case. Then, the configuration which responds to such a request is adopted as the 
car integrated control system according to claim 2. 

[0020] That is, in a manager control section according to claim 2, the whole car actuation decision means determines the 
guide of the whole car of operation based on the performance information of the component received through 
communication link Rhine from each component control section, and a guide decision means of operation determines the 
guide of each component of operation based on the guide of this whole car of operation, respectively. 
[0021] And although a general information transmitting means transmits this general information to the component 
control section which corresponds through a guide decision means of operation in being the general information as which 
each guide of operation which the guide decision means of operation determined expresses the usual control When the 
guide of the whole car which the whole car actuation decision means determined of operation is critical information, the 
2nd critical information trarismitting means transmits this critical information to the component control section which 
corresponds through a guide decision means of operation directly. 

[0022] For this reason, the 2nd critical information transmitting means can transmit quickly the part which does not mind 
the guide decision section of operation, and critical information to a corresponding component control-section side, and 
the control means of the component control section which received this critical information controls immediately the 
component which corresponds based on this critical information. Consequently, when emergency intelligence occurs in a 
manager control section, quick management can be carried out, and the behavior of a car can be maintained at stability. 
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[0023] In the above-mentioned configuration in addition, about the exchange of the critical information between 
component control sections In case critical information occurs in one component control section and this is transmitted to 
the component control section of another side One component control section transmits the contents of the critical 
information, or the guide of operation based on this. The controlled- variable operation means of the component control 
section of another side which received this can calculate the predetermined controlled variable based on this guide of 
operation, and can also consider as the mode in which that control means performs control based on the controlled 
variable concerned. Moreover, also with the exchange of the critical information between a manager control section and 
a component control section, a manager control section can transmit only the guide of a component control section of 
operation as critical information, and it can also consider as the mode which calculates a controlled variable 
predetermined by the component control-section side which received this. Such a mode is desirable from a viewpoint 
which holds each independence of a manager control section and a component control section, and shortens each 
development cycle as mentioned above. 

[0024] However, with the configuration to which only a guide of operation is transmitted to the component control 
section which corresponds from a manager control section or one component control section in this way, the controlled 
variable which a manager control section and one component control section mean is not necessarily set up by the 
corresponding component control-section side in the motion control which requires urgency. For example, in order to 
realize torque reduction in an engine control section even if the guide of fixed torque reduction of operation is 
transmitted from a manager control section or one component control section when a corresponding component control 
section is an engine control section, various controlled variables, such as throttle opening and fuel oil consumption, will 
combine, and this will be realized. In this case, though it has only the intention of control by the throttle opening close 
by-pass bulb completely by one manager control-section and component control-section side, such control is not 
necessarily performed in an engine control-section side. 

[0025] Then, it is very good in the mode which calculates a controlled variable by one manager control-section and 
component control-section side, namely, about the exchange of the critical information between component control 
sections When it becomes clear that the control according to claim 3 which requires urgency to other specific 
components like based on the operating state of one component is required A critical information transmitting means the 
controlled variable which calculated the controlled variable for the 2nd controlled- variable operation means of one 
component control section to control that specific component, and this 2nd controlled-variable calculation means 
calculated as critical information You may make it transmit to the control means of the component control section which 
controls a specific component directly. In this case, the control means of the component control section which received 
this critical information will control the specific component concerned based on the received controlled variable. 
[0026] moreover, about the exchange of die critical information between a manager control section and a component 
control section A manager control section equips claim 4 with a controlled-variable calculation means like a publication. 
When the guide of the whole car which the above-mentioned whole car actuation decision means determined of 
operation is critical information The 2nd critical information transmitting means the controlled variable which this 
controlled-variable calculation means computed the controlled variable for controlling a specific component according to 
the critical information concerned, and this controlled-variable calculation means computed as critical information It is 
good also as a configuration directly transmitted to the control means of the component control section which controls a 
specific component. In this case, when the control means of a component control section receives the controlled variable 
transmitted as critical information from the 2nd critical information transmitting means, it will control a component 
based on this received controlled variable. 

[0027] Thus, the component corresponding to a specific component control section is controllable by the controlled 
variable which the manager control section and one component control section meant constituting. Moreover, since the 
controlled variable calculated in this way is directly transmitted to the control means through the controlled-variable 
operation means of a specific component control section, processing within the part and a specific component control 
section will be performed quickly. 

[0028] In addition, in a manager control section and a component control section, although it thinks also when two or 
more kinds of information occurs in coincidence as critical information, each of the above-mentioned critical information 
transmitting means and the 2nd critical information transmitting means should just transmit these critical information like 
in this case according to the priority according to claim 5 defined beforehand. 

[0029] Although similarly each component control section is considered when it receives two or more kinds of 
information to coincidence as critical information, the control means of that component control section should be [ like ] 
made just to perform control processing based on these critical information according to the priority according to claim 6 
defined beforehand in this case. 

[0030] Moreover, when the guides of operation which the guide decision means of operation determined as the guide of 
operation based on the critical information just before that when the mode in which the controlled-variable calculation 
means of the above-mentioned manager control section computes a controlled variable only according to the guide of 
operation based on critical information was taken differ greatly, the abrupt change of the control based on these actuation 
guide is anxious about making a car generate a shock. 

[0031] Then, in case calculation processing of the controlled variable based on [ like ] critical information in the above- 
mentioned controlled-variable calculation means according to claim 7 is carried out, it is good to refer to the guide of 
operation which the guide decision means of operation determined just before that. When it is judged by this that control 
changes with modification of a guide of operation rapidly, according to the urgency which critical information shows, a 
control gestalt which is brought close to the control processing based on the critical information concerned can also be 
taken. That is, when the urgency concerned is not so high, it can process shifting the control smoothly etc. This can 
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maintain the behavior of a car at stability more. 

[0032] Moreover, although many things are considered as an example of an exchange of the above-mentioned critical 
information For example, the power control section which controls the driving force generator according to claim 8 as a 
component carried in the car as the above-mentioned component control section like, In the car integrated control system 
equipped with the braking control section which controls the brake gear as a component similarly carried in the car The 
above-mentioned braking control section seems to transmit the command of the purport which lowers the driving force 
of a power generator to a power control section as critical information, when the function of a brake gear deteriorates. 
[0033] Thus, braking control of the brake gear which deteriorated can be assisted with constituting, and a car can prevent 
the accident of colliding with a front object. It seems that or the command of the purport to which the above-mentioned 
gear change control section lowers the driving force of a driving force generator as critical information during gear 
change actuation of a change gear may be transmitted to a power control section in the car integrated control system 
equipped with the power control section which controls the driving force generator according to claim 9 carried in the car 
as the above-mentioned component control section like, and the gear change control section which controls the change 
gear carried in the car. 

[0034] Thus, with constituting, the shock generated on a car can be controlled during gear change actuation. In this case, 
although there are some which are driven by power control like motorised equipment as a driving force generator which 
a power control section controls When the engine according to claim 10 which consists of an internal combustion engine 
is adopted like In case engine driving force is lowered as a control means of a power control section based on critical 
information, as everyone knows What performs at least one of the inspired-air- volume loss-in-quantity control which 
decreases the quantity of the inhalation air content to an engine, the ignition timing lag control which delays engine 
ignition timing, and the injection-quantity loss-in-quantity control [ which decreases the quantity of the fuel oil 
consumption to an engine ] **s can be considered. In addition, the injection quantity is made into zero, that is, an 
injection cut is also included in injection-quantity loss-in-quantity control in this case. 

[0035] Moreover, in order to aim at improvement in fuel consumption, there are some which carried the lock-up device 
in the change gear equipped with the torque converter. With such a change gear, by linking between torque-converter I/O 
directly mechanically with a lock-up clutch in the field where the vehicle speed is comparatively high, the transfer loss 
by slipping in a torque converter is lost, and fuel consumption is improved. 

[0036] However, when the lock-up is being carried out, vibration or torque change which were being absorbed by 
slipping of a torque converter will not be absorbed, for example, an engine torque changes suddenly in this case, it will 
get across to an operator as a shock. Then, in case [ according to claim 1 1 ] a power control section makes the air-fuel 
ratio at the time of engine combustion change suddenly, it is [ like ] good to transmit the command of the purport which 
makes the lock-up device of a change gear open wide to a gear change control section as critical information. 
[0037] Thus, since sudden change of an engine torque is transmitted to a change gear in the condition of having been 
eased with the torque converter, by constituting and canceling a lock-up device at the time of sudden change of an engine 
torque, the shock generated on a car can be controlled. Moreover, at the time of a lock-up, there is also a problem that 
risk of resulting at an engine stall at the time of a slam on the brake besides transfer of vibration or torque change 
increases. 

[0038] For example, when the car is running the road surface with small coefficient of friction of a snowy road, a 
freezing way, etc. and a slam on the brake is stepped on, the rotational speed of a lock, i.e., a driving wheel, may become 
[ a wheel ] zero. If the lock-up is carried out at this time, since an engine and a wheel will be in the condition of 
connecting mechanically, rotation of an engine will also be stopped and it results in a urinal stall. An engine stall is not 
completely avoidable even if it is the case where the antilock function to lower the damping force by the brake and to 
prevent the lock of a wheel is carried, when a wheel locks even if. 

[0039] Then, in case [ according to claim 12 ] a braking control section starts actuation of a brake gear, it is [ like ] good 
to transmit the command of the purport which makes the lock-up device of a change gear open wide to a gear change 
control section as critical information. Thus, since an engine can maintain the rotation by slipping of a torque converter 
even if a wheel locks, since a lock-up is canceled with constituting when the brake gear is operating, an engine stall is 
avoidable. 

[0040] Moreover, when braking by the brake gear is not being carried out to lowering the damping force and preventing 
the lock of a wheel, when a wheel locks by braking by the brake gear in the case of the antilock function mentioned 
above (i.e., when the wheel locks according to the engine brake force), there is treatment which lowers the engine-brake 
force, i.e., the method of preventing the lock of a wheel by making the change gear ratio in a change gear into a high side 
most. 

[0041] Then, in case [ according to claim 13 ] a braking control section starts actuation of the antilock function of a brake 
gear, it is [ like ] good for the direction in which the ratio of an input rotational frequency to the output rotational 
frequency of a change gear becomes small to transmit the command of the purport which controls the change gear ratio 
of a change gear to a gear change control section as critical information. 

[0042] Thus, by operating an antilock function, the accident in the snowy road and freezing way by the lock of a wheel 
can be prevented. Furthermore, in the car equipped with the nonstep variable speed gear as a component, it is desirable to 
return a change gear ratio to a low side most by halt. For this reason, when a change gear ratio cannot be most returned to 
a low by halt by the slam on the brake, it is desirable to carry out assistance for returning a change gear ratio to a low by 
raising engine torque. 

[0043] To claim 14, like a publication then, the critical information transmitting means of a gear change control section 
The information showing the purport by which change-gear-ratio control is performed in the direction in which the ratio 
of an input rotational frequency to the output rotational frequency of a nonstep variable speed gear becomes large It is 
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made to transmit to a power control section as critical information, and while the brake gear of the car concerned is 
operating, when a power control section receives critical information from a gear change control section, it is good for 
the control means to constitute so that control which heightens the driving force of a driving force generator may be 
performed. 

[0044] In this case, when the engine according to claim 1 5 which consists of an internal combustion engine is adopted 
like, in case engine driving force is heightened as a control means of a power control section as a driving force generator 
which a power control section controls based on critical information, it is possible to perform at least one of the inspired- 
air- volume increase-in-quantity control which increases the quantity of the inhalation air content to an engine, and the 
injection-quantity increase-in-quantity control [ which increases the quantity of the fuel oil consumption to an engine ] 
**s as everyone knows. 

[0045] Moreover, there is a thing equipped with the radar installation which measures the distance between front objects 
for avoiding the collision with a self-vehicle and its front object etc. in a car. In such a car, based on the distance and the 
vehicle speed with a front object which were measured by the radar installation, the judgment of the risk of a collision 
etc. is performed and transit control for avoiding the collision concerned is performed. Also in this case, it is necessary to 
perform a judgment and its management of a collision as quickly as possible. 

[0046] In such a car, it considers as the configuration according to claim 16 as which the information from a radar 
installation is inputted to a manager control section like. The 2nd critical information transrnitting means then, using the 
information from a radar installation What is necessary is to judge whether the risk of the collision with a car and a front 
object is high, and just to transmit the moderation command for operating a predetermined component in the direction 
which a car slows down to a corresponding component control section as critical information, when [ with the high risk 
of a collision ] it judges. 

[0047] Thus, with constituting, in a manager control section, the guide of operation for performing optimal moderation 
control for avoiding a collision is determined, or the controlled variable is computed, and desired control can be quickly 
performed to each component control section. In addition, although many things are considered as a concrete mode of the 
moderation control in this case, it is good to carry out in consideration of the control of the shock to a car and the 
urgency of moderation control by moderation control. 

[0048] That is, when urgency is not so high, it is [ like ] good by [ according to claim 17 ] reducing the driving force of a 
car to perform moderation control. In this case, it is possible to transmit a command for the 2nd critical information 
transmitting means to lower the driving force which the driving force generator carried in the car generates to the power 
control section which controls a driving force generator as a moderation command. In this case, it is because reduce the 
driving force of a driving force generator gradually according to that inertia, and moderation control is performed 
comparatively gently, so the shock to a car does not become so large. 

[0049] And when a collision cannot be avoided, it is possible [ it ] to assist this by braking control according to claim 1 8 
according to a change gear like with reduction control of such driving force. That is, it transmits to the gear change 
control section by which the 2nd critical information transmitting means controls a change gear for the command for 
setting up the change gear ratio of a change gear in the direction in which the ratio of an input rotational frequency to the 
output rotational frequency of the change gear carried in the car becomes large as a moderation command. By taking 
such a control approach, engine brake can act on a car and the moderation can be performed quickly. 
[0050] Furthermore, when this cannot avoid a collision, either, it is [ like ] possible [ it ] to carry out the load of the 
damping force according to claim 19 by the brake gear. In this case, the 2nd critical information transmitting means will 
be transmitted to the braking control section which controls a brake gear for the command for raising the braking torque 
which the brake gear carried in the car generates as a moderation command. 

[0051] Thus, carrying out the load of the damping force by the brake gear to moderation control presupposes that it is 
unavoidable for collision avoidance, although a car may be made to generate a big shock. In addition, the component 
control section which the car integrated control system of this invention controls the behavior of the whole car produced 
by actuation of each component by carrying out integrated control of two or more components carried in the car, and 
controls each component, respectively, Although it consists of manager control sections which order it a guide of 
operation to each component control section in order to make behavior of the whole car into a goal state It is not 
necessary to realize each [ these ] control section with the hard configuration which not necessarily became independent. 
For example, actuation of one control unit which consists of microcomputers realizes a specific component control 
section and a specific manager control section, and actuation of a different control unit from the control unit may be 
made to realize other component control sections. 

[0052] However, when one control unit was made to realize the function as two or more control sections, a design 
becomes complicated and a specific component is changed by a design change etc. since the design of each control 
section will be performed for every hard configuration, there is a problem that not only the control section to the changed 
component but the control section included in the control unit with the control section must be changed. 
[0053] For this reason, the manager control section and two or more component control sections which constitute the car 
integrated control system of this invention are good to constitute from an independent electronic control unit according to 
claim 20 which consists of a microcomputer like, respectively, and to connect between each [ these ] control section 
mutually in communication link Rhine in which data transmission is possible. 

[0054] Moreover, if it consists of communication link Rhine for critical information according to claim 21 where the 
communication link Rhine concerned transmits critical information like, and communication link Rhine for general 
information which transmits the other information in this case, since that transmission route will be simplified, 
communicative delay can be prevented and critical information can be transmitted more certainly and quickly. 
[0055] 
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[Embodiment of the Invention] Hereafter, the suitable example of this invention is explained based on a drawing. 

[1st example] drawing 1 is a block diagram showing the configuration of the whole car integrated control system of this 

example. 

[0056] The car integrated control system of this example is a system for carrying out integrated control of the engine 2 
(driving force generator) which is the component of a car drive system, an automatic transmission (multistage change 
gear: only henceforth "AT") 4, and the brake gear 5 which is the component of a car braking system. The engine ECU 6 
(power control section) for controlling respectively an engine 2, AT4, and a brake gear 5 as a component control section 
of this invention It has ATECU7 (gear change control section) and a brake ECU 8 (braking control section). As a 
manager control section of this invention It has the manager ECU 10 who orders it an engine 2, AT4, and the guide of a 
brake gear 5 of operation to engines ECU6 and ATECU7 and a brake ECU 8. 

[0057] Each ECUs 6, 7, 8, and 10 are the electronic control units constituted respectively independently focusing on the 
data-processing sections 6a, 7a, 8a, and 10a which consist of a microcomputer. And the communications departments 6b, 
7b, 8b, and 10b each other connected through the communication wire L for data communication (communication link 
Rhine) are built in each [ these ] ECUs 6, 7, 8, and 10, respectively, and it enables it to transmit and receive the data for 
car control mutually through each [ these ] communications departments 6b, 7b, 8b, and 10b and a communication wire 
L. 

[0058] Moreover, engines ECU6 and ATECU7 and Brake ECU 8 Since it is for controlling an engine 2, AT4, and a 
brake gear 5, respectively, to each [ these ] ECUs 6, 7, and 8 While incorporating the detecting signal from various 
sensors which detects the condition of an engine 2, AT4, and a brake gear 5, the signal I/O sections 6c, 7c, and 8c for 
outputting a driving signal to the various actuators formed in the engine 2, AT4, and the brake gear 5 are also built in. 
[0059] and to signal I/O section 6c of an engine ECU 6 The accelerator pedal opening sensor which detects the amount 
of treading in of the accelerator pedal by the operator, The air flow meter which detects the flow rate (inspired air 
volume) of inhalation air, the intake temperature sensor which detects the temperature of inhalation air, The oxygen 
density under the throttle opening sensor which detects the opening of a throttle valve, and exhaust air An oxygen density 
sensor, While sensor switches, such as a crank angle sensor for detecting angle of rotation and its rotational speed of the 
knock sensor which detects knocking, the coolant temperature sensor which detects cooling water temperature, and a 
crankshaft, and an ignition switch, are connected The injector formed for every gas column of an engine 2, the ignitor 
which generates the high voltage for ignition, The various actuators for engine control called the throttle drive motor for 
opened and closing the fuel pump which pumps up a fuel from a fuel tank and is supplied to an injector, and the throttle 
valve prepared in the inlet pipe of an engine 2 are connected. 

[0060] moreover, to signal I/O section 7c of ATECU7 The rotational frequency sensor which detects the rotational 
frequency of the input shaft from the torque converter which constitutes AT4 to a change gear, The speed sensor which 
detects the vehicle speed from rotation of the car driving shaft connected with the output shaft of AT4, The oil- 
temperature sensor which detects the temperature of the hydraulic oil in AT4, the shift position switch which detects the 
actuated valve position (shift position) of the shift lever which an operator operates, While sensor switches called the 
stop lamp switch which detects the condition (if it puts in another way an operators brakes operation) of a stop lamp of 
lighting by an operator's brakes operation are connected The line pressure solenoid for operating the shift solenoid for 
changing a gear ratio, and the engagement force of a gear change clutch, The various actuators for AT control called the 
lock-up ** solenoid for operating the conclusion force of the lock-up clutch which concludes close and the output shaft 
of a torque converter (solenoid) are connected. 

[0061] Furthermore, while sensor switches, such as a master-cylinder-pressure sensor which detects the oil pressure of 
the master cylinder of a brake gear 5, a steering sensor which detects the steering angle of a car, and a yaw rate sensor 
which detects the yaw rate of a car, are connected, the brake actuator for generating the oil pressure of a master cylinder 
and performing brake control is connected to signal I/O section 8c of a brake ECU 8. 

[0062] Moreover, ahead [ car ] the well-known radar sensor 9 (radar installation) using a supersonic wave, an electric 
wave, laser, infrared radiation, etc. is installed, and the relative distance and its direction of a front object can be 
measured now. The information from this radar sensor 9 is inputted into a manager's ECU 10 communications 
department through communication link Rhine L\ 

[0063] And communication link Rhine LI for critical information where communication link Rhine L transmits critical 
information, It consists of communication link Rhine L2 for general information which transmits the other information. 
Communication link Rhine L2 for general information While transmitting the performance information of the engine 2 
transmitted from engines ECU6 and ATECU7 and a brake ECU 8, AT4, and a brake gear 5 to a manager ECU 10 The 
guide of operation which received this performance information and the manager ECU 10 determined is transmitted to 
each ECUs 6, 7, and 8. 

[0064] On the other hand, communication link Rhine LI for critical information is directly transmitted to other ECUs 
without through [ the critical information transmitted from one of the ECUs 6, 7, and 8 of these ] a manager ECU 10, 
while it transmits the critical information transmitted by the manager ECU 10 to each ECUs 6, 7, and 8. 
[0065] When critical information is received through communication link Rhine LI for critical information, priority is 
given to each ECUs 6, 7, and 8 over the guide of operation received through communication link Rhine L2 for general 
information, and they output the control command based on this critical information to an engine 2, AT4, and a brake 
gear 5, respectively, so that it may mention later. 

[0066] And in each ECUs 6, 7, 8, and 10, the data-processing sections 6a, 8a, and 10a perform control processing (engine 
control processing, AT control processing, brake control processing, integrated control processing) for controlling an 
engine 2, AT4, a brake gear 5, and the whole system according to the control program beforehand stored in memory, 
respectively. 
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[0067] Next, the control processing performed in each [ these ] ECUs 6, 7, 8, and 10 is explained. Each control 
processing has hierarchy organization and the contents are divided into the general processing and important processing 
which are described below. Here, important processing is control processing that the urgency performed in order to avoid 
the collision of a car, generating of the unusual shock to a car body, destruction of a car component part, etc. is high, and 
general processing is control processing performed in case the other processing, i.e., a car, usually runs. 
[0068] First, general processing is explained based on drawing 2 - drawing 5 . Drawing 2 is a block diagram which 
expresses with functional block the control processing performed in a manager ECU 10. As shown in this drawing, the 
control processing by the manager ECU 10 has four hierarchies' configuration, and the general processing is performed 
in the l-3rd hierarchies. 

[0069] First, in the 1st hierarchy's whole car actuation decision section, the car order acceleration (henceforth "the 
acceleration before and after a demand") demanded sets up according to the performance information of cars, such as 
actuation information of operators, such as treading in of an accelerator pedal and a brake pedal, the vehicle speed, an 
engine load, etc. which were inputted through communication link Rhine L2 for general information from the engine 
ECU 6, the transit environmental information showing physical relationship with the front car inputted from the radar 
sensor 9, etc. 

[0070] That is, the acceleration before and after a demand is set up here according to ON/OFF of the ACC switch which 
chooses the existence of the implementation of the so-called ACC (Adaptive Cruise Control) control which performs 
transit control of a car according to relation with the front car measured by the radar sensor 9. 

[0071] When an ACC switch is OFF, it judges that that an operator runs a car by his actuation wants, and, specifically, 
the acceleration before and after a demand according to the amount of treading in of the accelerator pedal which the 
accelerator pedal opening sensor detected, or the amount of treading in of the brake pedal which the brake stroke sensor 
detected is set up. 

[0072] On the other hand, when an accelerator pedal and a brake pedal are not broken into the ACC switch in the state of 
ON, an operator judges that transit by ACC control is wanted, and sets up the acceleration before and after a demand 
according to the distance between two cars and relative velocity with the front car inputted from the radar sensor 9. 
[0073] Furthermore, when the accelerator pedal or the brake pedal is stepped on in the state of ON of an ACC switch, an 
operator judges that running transit by ACC control to **-SU reflecting self volition wants, and acceleration before and 
after corresponding in the middle of the acceleration before and after [ the two above-mentioned kinds of ] a demand is 
set up as order [ demand ] acceleration. 

[0074] Then, in the 2nd hierarchy's drive system and the braking system actuation decision section, the wheel torque for 
realizing acceleration before and after a demand set up in the above-mentioned whole car actuation decision section is 
computed, and the drive-system torque or braking system torque for realizing this is computed as the demand drive- 
system torque as a guide of operation, and demand braking system torque, respectively. 

[0075] Based on the vehicle speed which the speed sensor detected, current rolling resistance is specifically presumed, 
and the wheel torque for realizing acceleration before and after a demand is computed based on this rolling resistance. In 
addition, when the wheel torque computed at this time takes a forward value, drive-system torque will be set up, and 
when taking a negative value, braking system torque will be set up. 

[0076] Then, in the 3rd hierarchy's drive-system actuation guide decision section, the engine torque, change gear ratio, 
and lock-up condition (ON/OFF of a lock-up device) for realizing demand drive-system torque determined in the above- 
mentioned drive system and braking system actuation decision section are computed as the demand engine torque, 
demand change gear ratio, and demand lock-up condition as a guide of operation, respectively. 

[0077] Specifically based on the vehicle speed and the above-mentioned demand drive-system torque which the speed 
sensor detected, a demand change gear ratio and a demand lock-up condition are set up with reference to the gear change 
map set up beforehand and lock-up MABBU. And the amount of input-torque adjustments which was inputted through 
communication link Rhine L2 for general information from ATECU7 and which is mentioned later is deducted from the 
value which did the division of the demand drive-system torque with the demand change gear ratio, and what did the 
division of this by the torque-amplification ratio of the torque converter according to a demand lock-up condition is 
further set up as a demand engine torque. 

[0078] And the demand engine torque set up in this way is transmitted to an engine ECU 6, further, demand braking 
torque is minded to ATECU7, communication link Rhine L2 for general information is minded to a brake ECU 8, 
respectively, and a demand engine torque, a demand change gear ratio, and a demand lock-up condition are transmitted. 
[0079] In addition, the whole car actuation decision section corresponds to a whole car actuation decision means, a drive 
system, the braking system actuation decision section, and the drive-system actuation guide decision section correspond 
to the guide decision section of operation, and the function of tiansrnitting through communication link Rhine L2 for 
general information corresponds further each guide of operation detennined at a drive system, the braking system 
actuation decision section, and the drive-system actuation guide decision section, to the function as a general-information 
transmitting means in the above. 

[0080] Next, the general processing in an engine ECU 6 is explained. Drawing 3 is a block diagram which expresses with 
functional block the control processing performed in an engine ECU 6. As shown in this drawing, the control processing 
with an engine ECU 6 has four hierarchies' configuration, and the general processing is performed mainly in the 1st and 
2nd hierarchies. 

[008 1 ] First, in the 1 st hierarchy's whole engine actuation decision section, the air content in a cylinder for realizing the 
above-mentioned demand engine torque inputted through communication link Rhine L2 for general information from the 
manager ECU 10, the fuel quantity in a cylinder, and ignition timing are set up. 

[0082] The fuel quantity in a cylinder is set up based on a demand engine torque, and, specifically, ignition timing is set 
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up for an air-fuel ratio based on an engine speed and an inhalation air content based on an engine speed and an inhalation 
air content, respectively. And the multiplication of the air-fuel ratio is carried out to the fuel quantity in a cylinder set up 
at this time, and the air content in a cylinder is set up. 

[0083] Then, in the 2nd hierarchy's actuation decision section of inhalation of air, the throttle opening and fuel oil 
consumption for realizing the above-mentioned fuel quantity in a cylinder are set up as demand throttle opening and 
demand fuel oil consumption in consideration of actuation within inhalation of air, i.e., the delay of the air in an inlet 
pipe, adhesion of a fuel, etc., respectively. 

[0084] In case demand throttle opening is set up, the reverse model of the map which calculates the air content in a 
cylinder from throttle opening is prepared beforehand, and, specifically, this is referred to. And it asks for the throttle 
opening needed based on the air content in a cylinder at this time, and this is set up as demand throttle opening. 
[0085] On the other hand, in case demand fuel oil consumption is set up, the map which calculated fuel oil consumption 
for the variation of the fuel coating weight within inhalation of air based on an inhalation air content, engine water 
temperature, etc. as a parameter is prepared beforehand, and this is referred to. And fuel oil consumption from which the 
fuel quantity which subtracted fuel coating weight from fuel oil consumption turns into the above-mentioned fuel 
quantity in a cylinder is calculated, and this is set up as demand fuel oil consumption. 

[0086] In this way, the set-up ignition timing, demand throttle opening, and demand fuel oil consumption are once 
inputted into the 4th hierarchy's engine important actuation control section. Then, in the 4th hierarchy's engine important 
actuation control section, when the important demand (critical information) of the important processing mentioned later 
is not inputted through communication link Rhine LI for critical information, the control command based on demand 
fuel oil consumption is outputted to each corresponding actuator whenever [ between the above-mentioned ignition 
timing and demand throttles ]. 

[0087] In addition, in the above, the whole engine actuation decision section and the actuation decision section of 
inhalation of air correspond to a controlled-variable operation means, and an engine important actuation control section 
corresponds to a control means. Next, the general processing in ATECU7 is explained. Drawing 4 is a block diagram 
which expresses with functional block the control processing performed in ATECU7. As shown in this drawing, the 
control processing by ATECU7 has five hierarchies' configuration, and the general processing is performed mainly in the 
1st - the 3rd and 4th hierarchies. 

[0088] First, in the 1st hierarchy's whole AT actuation decision section, AT transfer torque, AT setting gear ratio, and a 
lock-up condition command are set up according to the demand engine torque, demand change gear ratio, and demand 
lock-up condition of the above-mentioned inputted through communication link Rhine L2 for general information from 
the manager ECU 10. 

[0089] In order to realize a demand change gear ratio, when gear change control needs to be performed newly, 
specifically according to the condition of a current change gear, AT setting gear ratio is set up in consideration of an 
acceptable gear ratio. For example, since AT4 of this example is a multistage change gear, it takes into consideration the 
situation that another gear change is unacceptable during gear change implementation. 

[0090] Moreover, since a lock-up condition command cannot make a lock-up device turn on depending on a situation 
even if the demand lock-up condition mentioned above is the demand which makes a lock-up device turn on, it considers 
these situations and sets up ON/OFF of a lock-up condition. 

[0091] Specifically, it is necessary during gear change to turn off a lock-up device for shock prevention. For this reason, 
even if a demand lock-up condition is the demand which makes a lock-up device turn on, when perfonning gear change 
newly, or in being under gear change now, a lock-up condition command is set as the lock-up condition OFF, and it sets 
a lock-up condition command as the lock-up condition ON except it. 

[0092] Moreover, since the magnitude of the torque transmitted with a multistage change gear is decided by the engine 
torque, the lock-up condition, and the change gear ratio, AT transfer torque is set up based on these. Specifically, what 
carried out the multiplication of the torque-amplification ratio of the torque converter according to a lock-up condition 
and the change gear ratio according to AT setting gear ratio is set up as AT transfer torque to a demand engine torque. 
[0093] Then, in the 2nd hierarchy's whole oil pressure device actuation decision section, the line pressure command and 
shift solenoid command which are former ** of AT control are set up in response to the result in the 1st hierarchy. In this 
case, about a shift solenoid command, since the gear ratio of AT is switched by ON/OFF of a shift solenoid, the ON/OFF 
command of a shift solenoid is set up so that AT setting gear ratio which it is as a result of the 1st hierarchy may be 
realized. 

[0094] Moreover, since the torque which can be transmitted by AT is decided by magnitude of line pressure, the line 
pressure command which can transmit AT transfer torque certainly is set up. Specifically, this line pressure is computed 
from the line pressure command map according to AT transfer torque beforehand set up for every gear ratio so that each 
clutch inside AT4 might not be slippery. 

[0095] Then, in the 3rd hierarchy's lock-up actuation decision section, the operation of the controlled variable in lock-up 
processing is performed, and the operation of the controlled variable in gear change control is performed in the gear 
change actuation decision section. In the lock-up actuation decision section, when a lock-up condition command 
changes, it is ordered lock-up clutch ** so that a shock may not occur on a car, and a lock-up condition may change 
gradually. The case where the bonding pressure of a perfect lock-up-on condition and a lock-up clutch is min about the 
case where the bonding pressure of a lock-up clutch is max is specifically made into a perfect lock-up-off condition, and, 
in the case of a perfect lock-up-off condition, a perfect lock-up-on condition or a lock-up condition command maintains 
[ a lock-up condition command ] the bonding pressure of the lock-up clutch as it is in OFF by ON. On the other hand, or 
a lock-up condition command is not in a perfect lock-up-on condition in ON, when a lock-up condition command is not 
in a perfect lock-up-off condition in OFF, the bonding pressure of a lock-up clutch is risen or reduced with the 
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inclination defined beforehand, respectively. 

[0096] On the other hand, in the gear change actuation decision section, clutch ****** and the amount of input-torque 
adjustments for preventing an unusual gear change shock and clutch burning at the time of gear change are computed. 
From a viewpoint of gear change shock control, from a viewpoint of clutch burning prevention, the time amount which 
gear change takes is long, and its shorter one is desirable, and specifically, it sets up clutch ****** so that gear change 
may be carried out by the time amount of both tolerance. This clutch ****** value is beforehand set as the map 
according to AT transfer torque and the vehicle speed. 

[0097] However, in the field where the vehicle speed is high, the time amount of tolerance may be unable to be set up 
from the viewpoint of gear change shock control, and a viewpoint of clutch burning prevention. In this case, it is setting 
up the amount of input-torque adjustments and reducing an engine torque, and treatment which lowers AT transfer torque 
is performed. Since reduction of this engine torque is performed by the command to an engine ECU 6 from a manager 
ECU 10, it sets up the required amount of engine- torque reduction as an amount of input-torque adjustments to a 
manager ECU 10, and transmits it to a manager ECU 10 through communication link Rhine L2 for general information. 
In addition, these set points are beforehand set up as a map according to the vehicle speed. [0098] On the other hand, the 
above-mentioned shift solenoid command, a line pressure command, and clutch ****** are once inputted into the 5th 
hierarchy's gear change important actuation control section, and the above-mentioned lock-up ****** is once inputted 
into the 5th hierarchy's lock-up important actuation control section. Then, in the 5th hierarchy's change gear important 
actuation control section, and a lock-up important actuation control section, when the important demand (critical 
information) of the important processing mentioned later is not inputted through communication link Rhine LI for 
critical information, a shift solenoid command, a line pressure command, clutch ****** ? and lock-up ****** are 
outputted to each actuator which corresponds as it is. 

[0099] In addition, in the above, whole AT actuation decision section, the whole oil pressure device actuation decision 
section, the lock-up actuation decision section, and the gear change actuation decision section correspond to a controlled- 
variable operation means, and a change gear important actuation control section and a lock-up important actuation 
control section correspond to a control means. Next, the general processing in a brake ECU 8 is explained. 
[0100] Drawing 5 is a block diagram which expresses with functional block the control processing performed in a brake 
ECU 8. As shown in this drawing, the control processing by the brake ECU 8 has four hierarchies' configuration, and the 
general processing is performed mainly in the 2nd and 3rd hierarchies. 

[0101] First, when the important demand (critical information) of the important processing mentioned later is not 
inputted through communication link Rhine LI for critical information to the 1st hierarchy's brake important actuation 
control section, the above-mentioned demand braking torque inputted through communication link Rhine L2 for general 
information from the manager ECU 10 is inputted into the 2nd hierarchy's whole brake actuation control section as it is. 
And in the whole brake actuation decision section, the brake oil pressure required of each ring (four flowers) from this 
demand braking torque is set up. 

[0102] Specifically in the whole brake actuation decision section, demand braking torque is converted into the command 
to the solenoid which adjusts brake oil pressure. Then, in the 3rd hierarchy's wheel slip actuation control section, 
actuation of an antilock device and a brake traction is carried out. 

[0103] When the lock and wheelspin of a tire under transit are detected based on the wheel speed of each ring, brake oil 
pressure is fluctuated and, specifically, these are prevented. Especially in a brake traction, the temperature of a solenoid 
is presumed based on brake operating time, and when it is judged that there is risk, such as an open circuit by heating, a 
brake traction prohibition flag is turned on. And each ring brake oil pressure command for which it opted at this time is 
outputted to an actuator (solenoid). 

[0104] In addition, in the above, the whole brake actuation decision section corresponds to a control led- variable 
operation means, and a wheel slip actuation control section corresponds to a control means. Next, important processing is 
explained based on the flow chart of drawing 2 - drawing 5 and drawing 6 - drawing 2 1 . 

[0105] Two kinds, the processing to which important processing transmits the operational request (critical information) 
to other ECUs, and the processing which controls by receiving the operational request (critical information) from other 
ECUs, exist. First, the important processing by the manager ECU 10 is explained. 

[0106] As shown in drawing 2 , the important processing by the manager ECU 10 is only processing which computes the 
operational request to other ECUs, and is performed on the 1st and 4th hierarchies. In addition, this example explains 
ACC control to an example. First, the guide of the engine 2 according to the danger of the collision to a front car, a 
change gear 4, and a brake gear 5 of operation is set up in the 1st hierarchy's whole car actuation decision section. This 
processing is shown in the flow chart of drawing 6 . 

[0107] First, the time amount to a collision is presumed based on the distance between two cars and relative velocity of 
the front car and self- vehicle which were inputted through communication link Rhine L' from the radar sensor 9 (SI 10). 
This is time amount until the distance between two cars becomes zero, when transit is continued, while the self-vehicle 
and the front car have been this relative velocity, and it computes it by doing the division of the distance between two 
cars with relative velocity. 

[0108] Next, the time amount to a collision judges whether it is below a moderation implementation threshold (SI 20). It 
is beforehand set up as an index at the time of judging whether this moderation implementation threshold needs to be 
slowed down, and if the time amount to a collision is below the moderation implementation threshold concerned, the 
danger of a collision is high and it is forjudging with moderation being required. Specifically, this judgment is 
performed with reference to the map which set up the moderation implementation threshold beforehand according to the 
relative velocity and the distance between two cars of a self-vehicle and a front car. This moderation implementation 
threshold becomes large, when relative velocity is large (forward vehicle both twists also have a quick self- vehicle, and 
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that speed difference is large), and when the distance between two cars is short. 

[0109] And when judged with the time amount to a collision being longer than a moderation implementation threshold, it 
judges that (S120:NO) and the moderation with it are unnecessary, and all of the engine sudden moderation flag set up 
beforehand, a change gear sudden moderation flag, and a brake sudden moderation flag are turned OFF, and processing 
is ended (SI 30). [ the low danger of a collision and ] [ urgent ] Therefore, moderation control is not carried out in this 
case. 

[0110] On the other hand, when judged with the time amount to a collision being below a moderation implementation 
threshold, it judges that (SI 20: YES) and urgent moderation are required, and required deceleration (need deceleration) is 
computed at this time (S140). This need deceleration is set up according to the time amount to a collision, and the 
difference of a moderation implementation threshold. 

[0111] And this need deceleration and engine realizable deceleration are measured, and need deceleration judges whether 
it is below engine realizable deceleration (SI 50). In the current vehicle speed, this engine realizable deceleration means 
deceleration realizable by operating the deceleration which becomes yes, possible by engine control most about the gear 
ratio of a change gear, i.e., throttle opening, ignition timing, fuel oil consumption, etc., when it sets to a side. 
[0112] And when judged with need deceleration being below engine realizable deceleration at this time, it judges that 
moderation is possible only by (SI 50: YES) and engine control, and an engine sudden moderation flag is turned on, and 
both a change gear sudden moderation flag and a brake sudden moderation flag are turned off (SI 60). Therefore, 
moderation is performed by only engine control in this case. For this reason, the shock produced on a car is stopped 
comparatively small. 

[0113] On the other hand, when judged with need deceleration being larger than engine realizable deceleration in SI 50, 
only by (S150:NO) and engine control, it judges that desired moderation is not attained, and need deceleration and 
change gear realizable deceleration are measured continuously, and need deceleration judges whether it is below change 
gear realizable deceleration (SI 70). This change gear realizable deceleration means the deceleration which can be 
realized in the gear ratio in which the operation for every vehicle speed set up in the range [ OBAREBU / range / an 
engine ] is possible when the gear ratio by the side of a low is set up most. 

[01 14] And when judged with the case where need deceleration is smaller than this change gear realizable deceleration, it 
judges that moderation is possible by (SI 70: YES), engine control, and change gear control, and an engine sudden 
moderation flag and a change gear sudden moderation flag are turned on, and a brake sudden moderation flag is turned 
off (SI 80). Therefore, moderation is performed by engine control and change gear control in this case. Therefore, it is 
expected that the shock produced on a car becomes large somewhat rather than the case of only the engine control 
mentioned above by the change of a gear ratio. 

[0115] On the other hand, in SI 70, when it judges that need deceleration is larger than change gear realizable 
deceleration, only by (SI 70: YES), engine control, and change gear control, it judges that desired moderation is not 
attained and moderation by brake control is performed further. That is, engine sudden moderation flags, change gear 
sudden moderation flags, and all the brake sudden moderation flags are turned ON (SI 90). Therefore, although it is also 
expected that the comparatively big shock by actuation of a brake gear 5 occurs on a car in this case, in order to avoid a 
collision, suppose that it is unavoidable. 

[0116] As mentioned above, if the guide of an engine 2, a change gear 4, and a brake gear 5 of operation is set up on the 
1st hierarchy, each [ these ] setting information will be directly transmitted to the 4th hierarchy's engine controlled- 
variable calculation section, the change gear controlled- variable calculation section, and the brake controlled-variable 
calculation section, respectively. And on the 4th hierarchy, processing which became independent, respectively in the 
engine controlled-variable calculation section, the change gear controlled-variable calculation section, and the brake 
controlled-variable calculation section is performed. 

[0117] First, processing in the engine controlled-variable calculation section is explained. Processing in the engine 
controlled-variable calculation section is carried out when the engine sudden moderation flag mentioned above is ON, 
and it is determined that throttle opening, ignition timing, fuel oil consumption, etc. will realize need deceleration. This 
processing is shown in the flow chart of drawing 7 . 

[0118] First, with reference to the change gear sudden moderation flag mentioned above (S210), it judges whether the 
change gear sudden moderation flag concerned is ON (S220). And since (S220: YES) engine realizable deceleration is 
below need deceleration when judged with a change gear sudden moderation flag being ON, driving force with an engine 
is judged that it is required to make it zero that it should slow down in the range possible for the time being, a throttle 
opening close-by-pass-bulb-completely command and a fuel cut command are outputted (S230), and these are 
transmitted to an engine ECU 6 through communication link Rhine LI for critical information. 

[0119] Since (S220:NO) engine realizable deceleration is larger than need deceleration on the other hand when judged 
with a change gear sudden moderation flag being OFF in S220, it judges that the controlled variable for the torque 
reduction by engine control needs to compute concretely, and the engine minimum torque is computed first (S240). This 
engine minimum torque means a throttle close by-pass bulb completely and the engine torque realized when a fuel cut is 
carried out in a current engine speed, and it is computed from the map which set up the engine speed beforehand as a 
parameter. 

[0120] Then, the engine-torque deflection which is a difference of this engine minimum torque and the demand engine 
torque set up by the above-mentioned general processing is computed (S250), this engine-torque deflection is compared 
with a lag judging threshold, and it judges whether engine-torque deflection is beyond a lag judging threshold (S260). In 
case car control shifts this engine-torque deflection from general processing to important processing, it means whether it 
is necessary to realize how much torque reduction from the engine torque at the time of general processing by the engine 
control in important processing. Moreover, a lag judging threshold is the index set up beforehand, in order to judge 
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whether torque reduction control by lag control of ignition timing is performed on the occasion of the torque reduction 
for this engine-torque deflection. 

[0121] And when judged with engine-torque deflection being smaller than a lag judging threshold, for reduction of 
(S260:NO) and an engine torque, it judges that it is necessary not to dare control ignition timing to a lag side, and moves 
to S280. In addition, not daring perform ignition timing in this way depends the control by ignition timing on a not 
desirable reason from viewpoints, such as fuel consumption, in order to perform torque reduction control which 
originally reduces fuel oil consumption and is performed in the state of die same fuel oil consumption for example, 
according to fuel-oil-consumption control. On the other hand, when judged with engine-torque deflection being beyond a 
lag judging threshold in S260, ignition timing is set to a lag side for reduction of (S260:YES) and an engine torque 
(S270). In addition, this ignition timing is determined by referring to the map which set up ignition retardation quantity 
by making engine-torque deflection into a parameter. In addition, this ignition lag control is carried out in order to earn 
an early moderation response, and since engine-torque deflection will also become small if the demand engine torque by 
general processing falls, it returns to the ignition timing of a basis by the above-mentioned processing. 
[0122] Then, the throttle opening for realizing need deceleration is set up (S280). This is computed from the map which 
set up throttle opening beforehand according to an engine speed and need deceleration. The command showing the 
throttle opening computed by the above processing, ignition timing, and the controlled variable of fuel oil consumption is 
transmitted to an engine ECU 6 through communication link Rhine LI for critical information. In addition, it is judged 
that it is not necessary to specify especially the thing that is not set up among the three above-mentioned controlled 
variables by the manager ECU 10 side, and a suitable thing is set up with Engine ECU. 

[0123] Next, processing in the change gear controlled- variable calculation section is explained. Processing in the change 
gear controlled-variable calculation section is carried out when the change gear sudden moderation flag mentioned above 
is ON, and it is determined that a demand change gear ratio and a demand lock-up condition will realize need 
deceleration. This processing is shown in the flow chart of drawing 8 . 

[0124] First, a throttle opening close by-pass bulb completely and the present condition possible deceleration realized at 
the time of a fuel cut are computed (S300). In a current change gear ratio and a current lock-up condition, this present 
condition possible deceleration shows the magnitude of deceleration realizable only with the moderation treatment in an 
engine, and is set up according to a change gear ratio, a lock-up condition, and the vehicle speed. 
[0125] Then, change gear decelerating deflection is computed as a difference of present condition possible deceleration 
and need deceleration (S3 10), and the magnitude is judged (S320). And when it judges that change gear decelerating 
deflection is [ the need deceleration ] smaller than more than zero, i.e., present condition possible deceleration, it judges 
that need deceleration is realizable only with (S320:NO) and the moderation treatment in an engine, and processing is 
ended. 

[0126] When it judges that change gear decelerating deflection is below need deceleration under zero in S320, on the 
other hand, present condition possible deceleration (S320: YES), It is judged that the controlled variable for the torque 
reduction by gear change control needs to compute concretely. First, the deceleration at the time of setting up the change 
gear ratio which can be set up in the range [ OBAREBU / range / to the demand change gear ratio of the present 
condition by general processing of a just before ] in the state of lock-up-off is presumed for every gear ratio, and this is 
computed as presumed change gear deceleration (S330). This presumed change gear deceleration is acquired by referring 
to a change gear ratio, a lock-up condition, and the decelerating map beforehand set up according to the vehicle speed. 
[0127] And the gear ratio and the lock-up condition of realizing this presumed change-gear-ratio deceleration are set up 
as a demand change gear ratio and a demand lock-up condition, respectively (S340), and it transmits to ATECU7 through 
communication link Rhine LI for critical information (S350). Next, processing in the brake controlled-variable 
calculation section is explained. 

[0128] Processing in the brake controlled-variable calculation section is carried out when the brake sudden moderation 
flag mentioned above is ON, and it is determined that demand damping torque will realize need deceleration. This 
processing is shown in the flow chart of drawing 9 . First, with reference to the damping torque map beforehand set up 
according to the vehicle speed and need deceleration, the damping torque for realizing need deceleration is computed 
(S410). 

[0129] Then, this damping torque is compared with the demand damping torque of the present condition by general 
processing of a just before, the larger one of it is set up as demand damping torque (S420), and it transmits to a brake 
ECU 8 through communication link Rhine LI for critical information (S430). In addition, the engine controlled-variable 
calculation section, the change gear controlled-variable calculation section, and the brake controlled-variable calculation 
section correspond above at a controlled-variable calculation means. A guide of operation is determined in the whole car 
actuation decision section, and the function which calculates the controlled variable which became independent, 
respectively in the engine controlled-variable calculation section, the change gear controlled-variable calculation section, 
and the brake controlled-variable calculation section, and is transmitted through communication link Rhine LI for critical 
information corresponds to the function as 2nd critical information transmitting means. 

[0130] Next, the important processing which requires the actuation to other ECUs with an engine ECU 6 is explained. 
Drawing 3 is mainly concerned with this important processing, it is carried out on the 3rd hierarchy, and is carried out 
along with the flow chart of drawing 10 . In addition, here explains to an example the processing only whose short period 
of time accompanying a mode change turns off a lock-up condition immediately, in order to control generating of the 
shock of the car by sudden change of the engine torque at the time of a combustion mode change. 
[0131] First, the information inputted into the 3rd hierarchy's other component operating-command section through 
communication link Rhine L2 for general information and the 1st hierarchy's whole engine actuation decision section 
investigates transition in combustion mode with reference to the air- fuel ratio within the past predetermined time in 
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general processing. And it judges whether the homogeneity combustion mode in which a fuel is deeper than a change 
(the theoretical air fuel ratio near [ i.e:, ]) or theoretical air fuel ratio in combustion mode, and the stratification 
combustion mode in which a fuel is thinner than theoretical air fuel ratio are changed into past predetermined time 
(S510). In addition, the suitable value of the above-mentioned past predetermined time is beforehand set up based on the 
die length of a torque sudden change period. 

[0132] And when judged with the change in these combustion mode not being made, the shock of (S5 1 0:NO) and a car 
judges that it does not generate, and ends processing. On the other hand, when judged with the change in combustion 
mode being made, a lock-up-off demand is set up for control of the shock to (S510:YES) and a car (S520), and this 
demand is transmitted to ATECU7 through communication link Rhine LI for critical information. 
[0133] In addition, in the above, the other component operating-command section performs predetermined processing, a 
lock-up-off demand is set up, and the function transmitted through communication link Rhine LI for critical information 
which transmits this to ATECU7 through communication link Rhine LI for critical information corresponds to the 
function as a critical information transmitting means. 

[0134] Next, the important processing which requires the actuation to other ECUs by ATECU6 is explained. Drawing 4 
is mainly concerned with this, it is carried out on the 4th hierarchy, and is carried out along with the flow chart of 
drawing 1 1 . In addition, when the clutch of AT4 is slippery too much by a certain factor (that is, it is in an engine racing 
condition), the processing for escaping from this condition is explained to an example here. 

[0135] First, based on the information inputted into the 4th hierarchy's other component operating-command section 
through the gear change actuation decision section of the 3rd hierarchy of drawing 4 who mentioned above, a presumed 
change gear output rotational frequency is computed (S610). In addition, to a change gear input rotational frequency, this 
presumed change gear output rotational frequency is before and after gear change, when it is under gear change, and it is 
obtained by carrying out the multiplication of the change gear ratio of the present gear ratio, when it is not under gear 
change, the change gear ratio of a gear ratio with a large change gear ratio, and. 

[0136] Then, the change gear output rotational frequency deflection which is a difference of a presumed change gear 
output rotational frequency and an actual change gear output rotational frequency is computed (S620), and it judges 
whether change gear output rotational frequency deflection is larger than a racing judging threshold (S630). Here, a 
racing judging threshold is an index forjudging whether it is in an engine racing condition. 

[0137] And when change gear output engine-speed deflection is below a racing judging threshold, it judges with having 
(S630:NO) and not an engine racing condition but no problem, and processing is ended. On the other hand, in S630, 
when judged with change gear output rotational frequency deflection being larger than a racing judging threshold, it is 
judged as (S630:YES) and an engine racing condition, and this is coped with. 

[0138] First, change gear output rotational frequency deflection is compared with an ignition lag threshold, and it judges 
whether change gear output rotational frequency deflection is larger than an ignition lag threshold (S640). Here, an 
ignition lag threshold is the index set up beforehand, in order to judge whether it faces performing reduction of an engine 
torque and torque reduction control by lag control of ignition timing is performed, in order to escape from an engine 
racing condition. 

[0139] And when judged with change gear output rotational frequency deflection being below an ignition lag threshold, 
(S640.NO) and suitable ignition retardation quantity are set up (S650). In this case, it is in a slight engine racing 
condition, and it judges for a short period of time that a return in the usual condition is possible, treatment which lowers 
torque by the ignition lag is carried out, and it limits to the treatment maintained so that it may not lapse into a serious 
engine racing condition. This ignition retardation quantity is set up by making an engine racing condition from a real 
vehicle trial, and calculating a suitable value, and the same value is used for it throughout the run state. 
[0140] Then, change gear output rotational frequency deflection is compared with a throttle and a fuel actuation 
threshold, and it judges whether change gear output rotational frequency deflection is larger than this throttle and fuel 
actuation threshold (S660). Here, a throttle and a fuel actuation threshold are the indexes set up beforehand, in order to 
judge whether it faces performing reduction of driving torque in order to escape from an engine racing condition, and 
throttle opening control or fuel-injection control needs to drop driving torque completely. 

[0141] And when judged with change gear output rotational frequency deflection being below a throttle and a fuel 
actuation threshold, a setup which carries out a fuel cut in a half gas column among (S660:NO) and all gas columns is 
performed (S670). In this case, it is in the engine racing condition of whenever [ middle ], and even if it does not drop 
driving torque completely, it judges that a return in the usual condition is possible, and fuel cut treatment in a half gas 
column is carried out among all gas columns, and it limits to the treatment maintained so that it may not lapse into a 
serious engine racing condition. 

[0142] On the other hand, when judged with change gear output rotational frequency deflection being larger than this 
throttle and fuel actuation threshold in S660, the command of (S660:YES), a throttle close by-pass bulb completely, and 
a fuel cut is set up (S680). In this case, the engine racing condition is progressing seriously, while it has been in the 
condition out of which torque has come, it judges that a return in the usual condition is impossible, and it changes into 
the condition of once not generating an engine torque by throttle - and the fuel cut. 

[0143] And the command information set up as mentioned above is outputted to an engine ECU 6 through 
communication link Rhine LI for critical information (S690). In addition, in the above, the other component operating- 
command section performs predetermined data processing, and the function to transmit each controlled variable which is 
the result of an operation to an engine ECU 6 through communication link Rhine LI for critical information corresponds 
to the function as a critical information transmitting means. 

[0144] Next, the important processing which requires the actuation to other ECUs in a brake ECU 8 is explained. 
Drawing 5 is mainly concerned with this, it is carried out on the 4th hierarchy, and an example of the processing is 
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shown [ operational request / to a change gear ] in the flow chart of drawing 13 about the operational request to drawing 
12 and an engine. 

[0145] First, the operational request to a change gear is explained based on drawing 12 . In addition, in spite of un-being 
under braking, when a wheel locks by engine brake, the processing for escaping from this condition is explained to an 
example here. First, based on the information inputted into the 4th hierarchy's gear change operating-command section 
through the whole brake actuation decision section of the 2nd hierarchy of drawing 5 who mentioned above, it judges 
whether the wheel locks during un-braking based on the wheel speed of particulars (S710). the case where it is judged 
with the wheel not locking at this time — (S710:NO) - processing is ended as it is, 

[0146] When judged with the wheel locking, in order to judge that the wheel locks by (S710:YES) and engine brake and 
to, lower the damping torque by engine brake on the other hand, a lock-up release request and the operation demand of 
the up shifting of a change gear ratio are set up (S720), and these demands are transmitted to ATECU7 through 
communication link Rhine LI for critical information (S730). 

[0147] Next, the operational request to an engine is explained. In addition, here explains the processing for stopping a car 
in the condition of not operating a brake gear to an example, when a brake gear does not operate normally with heat. 
First, based on the information inputted into the 4th hierarchy's engine operating-command section through the whole 
brake actuation decision section of the 2nd hierarchy of drawing 5 who mentioned above, it judges whether it goes into 
the brake traction control mode now (S810). the case where it is judged with not going into the brake traction control 
mode at this time — (S810:NO) — processing is ended as it is. 

[0148] On the other hand, when judged with going into the brake traction control mode, it judges whether (S810:YES), 
then the brake traction prohibition flag set up beforehand are turned on (S820). the case where it is judged with the brake 
traction prohibition flag being turned off at this time ~ (S820:NO) - processing is ended as it is. 
[0149] On the other hand, when judged with the brake traction prohibition flag being turned on, (S820:YES) and a fuel 
cut demand are set up (S830), and this demand is transmitted to an engine ECU 6 through communication link Rhine LI 
for critical information (S840). In addition, the function in which the change gear operating-command section and the 
engine operating-command section perform predetermined data processing, and transmit above each controlled variable 
which is the result of an operation through communication link Rhine LI for critical information to ATECU7 and an 
engine ECU 6 corresponds to the function as a critical information transmitting means. 

[0150] Next, each ECU explains the important processing carried out in response to the command from other ECUs. This 
important processing is carried out in engines ECU6 and ATECU7 and a brake ECU 8. First, processing with an engine 
ECU 6 is explained. Processing with an engine ECU 6 is carried out on the 4th hierarchy of drawing 3 , and the 
procedure is shown in the flow chart of drawing 14 . 

[0151] First, it judges whether there is any input of critical information to the 4th hierarchy's engine important actuation 
control section through communication link Rhine LI for critical information from other ECUs (managers ECU 10 and 
ATECU7, a brake ECU 8) (S910). At this time, when judged with there being no input of critical information, the 
demand of (S910:NO), the throttle opening by general processing, fuel oil consumption, and ignition timing is outputted 
to an actuator (S920). 

[0152] Since it is understood as it being the information which requires (S910:YES) and torque reduction on the other 
hand when judged with there being an input of critical information, in the demand output by general processing, and the 
critical information from managers ECU 10 and ATECU7 and a brake ECU 8, most, an insurance side that is, an engine 
torque sets up the command of the throttle opening set as low torque, fuel oil consumption, and ignition timing, and 
outputs to an actuator (S930). 

[0153] Next, processing by ATECU7 is explained. Processing by ATECU7 is carried out on the 5th hierarchy of drawing 
4 , and drawing 15 and gear change important actuation are shown for the procedure of lock-up important actuation in 
the flow chart of drawing 16 among the processing. First, as processing about lock-up important actuation is performed 
in the lock-up important actuation control section of the 5th hierarchy who showed drawing 4 and is shown in drawing 
15 , it judges whether there is any input of critical information to a lock-up important actuation control section through 
communication link Rhine LI for critical information from other ECUs (a manager ECU 10, an engine ECU 6, a brake 
ECU 8) (S1010). At this time, when judged with critical information not being inputted, (S1010:NO) and lock-up ****** 
of general processing are outputted to an actuator as it is (SI 020). 

[0154] On the other hand, when judged with the command of lock-up disconnection being inputted as critical 
information from the manager ECU 10, the engine ECU 6, or the brake ECU 8, (S1010:YES) and lock-up ****** which 
will be in a perfect lock-up-off condition immediately are outputted to an actuator (SI 030). 

[0155] Next, as processing about gear change important actuation is performed in the gear change important actuation 
control section of the 5th hierarchy of drawing 4 and it is shown in drawing 16 , it first judges whether there is any input 
of critical information to a gear change important actuation control section through communication link Rhine LI for 
critical information from other ECUs (a manager ECU 10, an engine ECU 6, a brake ECU 8) (SI 1 10). At this time, when 
judged with the important operational request not being inputted, (SI 1 10:NO) and the demand command of general 
processing are outputted to an actuator as it is (SI 120). 

[0156] On the other hand, when judged with the command about gear change being inputted as critical information from 
the manager ECU 10, the engine ECU 6, or the brake ECU 8, the gear ratio according to (SI 1 10:YES) and the command 
concerned is set up (SI 130). Even if it is the case where another gear change is carried out by the last general processing 
in this case, gear change by this processing will be carried out compulsorily. A big shock may come out or a clutch may 
damage such gear change. For this reason, although it may be the processing which is not carried out in general 
processing, since it will always be in a throttle close by-pass bulb completely and a fuel cut condition with an engine 
ECU 6 and transfer torque is small by processing in a manager ECU 10 and a brake ECU 8, in order that a shock may 
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require be stopped comparatively small and urgency, even if it is big and shocking compared with general processing, 
from unavoidable reasons, the gear change demand concerned is accepted as it is, and is carried out. 
[0157] However, since it is necessary to set up clutch ** and line pressure so that a shock may become small if possible 
and clutch breakage can be prevented in this case, it outputs to the shift solenoid command for realizing such a setup, a 
line pressure command, and a clutch ****** actuator (SI 140). In addition, these line pressure commands and clutch 
****** are carried out by referring to the map set up for every gear change class tuned up by the real vehicle. 
[0158] Next, processing in a brake ECU 8 is explained. Processing in a brake ECU 8 is carried out on the 1st hierarchy of 
drawing 5 . In this processing, from other ECUs (a manager ECU 10, engines ECU6 and ATECU7), when there is no 
input of critical information to the 1st hierarchy's brake important actuation control section through communication link 
Rhine LI for critical information, the demand damping torque of general processing is set up, when there is an input of 
critical information, that demand damping torque is set up, and it is processed by general processing after that. 
Unlike the 1st example which mentioned the automatic transmission above in the point constituted not as the multistage 
change gear (AT) 4 but as nonstep variable speed gear (henceforth "CVT") 4', [2nd example] this example is the same as 
that of the 1st example almost about other configurations, for this reason ~ such — AT — four ~ CVT — four — ' — 
changing - things — the contents - differing - a part - that is, - CVT — four — ' -- controlling — CVTECU -- seven - ' - 
- general — processing — a manager — ECU — ten — inside — CVT — four — ' — being concerned — important — 
processing - CVTECU — seven - * - from — an engine ~ ECU — six - transmitting - critical information - a setup — 
processing — and — CVTECU — seven — 1 — from — critical information — being based — an engine — ECU — six — 
carrying out — processing __********__ explaining . 

[0159] First, the general processing by CVTECU7' is explained. Drawing 17 is a block diagram which expresses with 
functional block the control processing performed in CVTECU7'. As shown in this drawing, the control processing by 
CVTECU7' has four hierarchies' configuration, and the general processing is performed mainly in the 1st, 2nd, and 4th 
hierarchies. 

[0160] First, in the 1st hierarchy's whole CVT actuation decision section, a lock-up condition command, a CVT setting 
change gear ratio, and CVT transfer torque are set up according to the demand engine torque inputted through 
communication link Rhine L2 for general information from the manager ECU 10, a demand change gear ratio, and a 
demand lock-up condition, respectively. 

[0161] In order to realize a demand change gear ratio, when gear change control needs to be performed newly, 
specifically according to the condition of a current change gear, a CVT setting change gear ratio is set up in 
consideration of an acceptable change gear ratio. For example, OBAREBU prevention etc. is taken into consideration. 
Moreover, since a lock-up condition command cannot make a lock-up device turn on depending on a situation even if the 
demand lock-up condition mentioned above is the demand which makes a lock-up device turn on, it considers these 
situations and sets up a lock-up condition command. Specifically with the low vehicle speed, it is necessary to turn off a 
lock-up device for engine failure prevention. For this reason, even if a demand lock-up condition is the demand which 
makes a lock-up device turn on, in a low vehicle speed region, a lock-up condition command is set as the lock-up 
condition OFF, and a lock-up condition command is set as the lock-up condition ON except it. 

[0162] Moreover, since the magnitude of the torque transmitted by CVT4' with an engine torque, a lock-up condition, 
and a change gear ratio is decided, CVT transfer torque is set up based on these. Specifically, what carried out the 
multiplication of the torque-amplification ratio and CVT setting change gear ratio of the torque converter according to a 
lock-up condition is set up as CVT transfer torque to an engine torque. 

[0163] On the 2nd continuing hierarchy, lock-up processing by the lock-up actuation decision section and gear change 
processing by the change gear actuation decision section are performed. First, in the lock-up actuation decision section, 
the operation of the controlled variable in lock-up processing is performed, and the operation of the controlled variable in 
gear change processing is performed in the change gear actuation decision section. 

[0164] In the lock-up actuation decision section, when a lock-up condition command changes, it is ordered lock-up 
clutch ** so that a shock may not occur, and a lock-up condition may change gradually. The case where the bonding 
pressure of a perfect lock-up-on condition and a lock-up clutch is min about the case where the bonding pressure of a 
lock-up clutch is max is specifically made into a perfect lock-up-off condition, and, in the case of a perfect lock-up-off 
condition, a perfect lock-up-on condition or a lock-up condition command maintains [ a lock-up condition command ] 
the bonding pressure of the lock-up clutch as it is in OFF by ON. On the other hand, or a lock-up condition command is 
not in a perfect lock-up-on condition in ON, when a lock-up condition command is not in a perfect lock-up-off condition 
in OFF, the bonding pressure of a lock-up clutch is risen or reduced with the inclination defined beforehand, 
respectively. 

[0165] Next, in the change gear actuation decision section, BURAIMARI ******, secondary ****** } and the amount of 
input-torque adjustments for preventing an unusual gear change shock and unusual slipping at the time of gear change 
are computed. Since a change gear ratio is decided by balance of primary ** and secondary **, without slipping arising 
within CVT4, it is the range to which a CVT input torque is told, and, specifically, both are set up. This setup sets up 
these primary ** and secondary **, and is performed by adding a feedback term to which the difference of an actual 
CVT change gear ratio calculable from a CVT setting change gear ratio and the ratio of an I/O engine speed to this 
becomes small with reference to the map which set up primary ** and secondary ** according to the CVT input torque. 
[0166] Then, in the 4th hierarchy's gear change important actuation control section, and a lock-up important actuation 
control section, when the demand (critical information) of the important processing mentioned later is not inputted 
through communication link Rhine LI for critical information, primary ****** s secondary ******, and lock-up ****** 
are outputted to the actuator which corresponds as it is. 

[0167] In addition, in the above, the whole CVT actuation decision section, the lock-up actuation decision section, and 
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the gear change actuation decision section correspond to a controlled- variable operation means, and a change gear 
important actuation control section and a lock-up important actuation control section correspond to a control means. 
Next, the important processing which a manager ECU 10 performs to CVTECU7' is explained. 

[0168] When the change gear sudden moderation flag which stated this important processing in the 1st example is ON, it 
carries out in the change gear controlled-variable operation part of the manager control section of drawing 2 , and a 
demand change gear ratio and a demand lock-up condition are determined that it will realize need deceleration. This 
processing is shown in the flow chart of drawing 18 . 

[0169] First, a throttle opening close by-pass bulb completely and the present condition possible deceleration realized at 
the time of a fuel cut are computed (SI 200). In a current change gear ratio and a current lock-up condition, this present 
condition possible deceleration shows the magnitude of deceleration realizable only with the moderation treatment in an 
engine, and is set up according to a change gear ratio, a lock-up condition, and the vehicle speed. 
[0170] Then, change gear decelerating deflection is computed as a difference of present condition possible deceleration 
and need deceleration (S1210), and the magnitude is judged (S1220). And when it judges that change gear decelerating 
deflection is [ the need deceleration ] smaller than more than zero, i.e., present condition possible deceleration, it judges 
that need deceleration is realizable only with (S1220:NO) and the moderation treatment in an engine, and processing is 
ended. 

[0171] When it judges that change gear decelerating deflection is below need deceleration under zero in S1220, on the 
other hand, present condition possible deceleration (SI 220: YES), It is judged that the controlled variable for the torque 
reduction by gear change control needs to compute concretely. First, the maximum change gear deceleration at the time 
of setting up the change gear ratio which can be set up in the range [ OBAREBU / range / to the demand change gear 
ratio of the present condition by the last general processing ] in the state of lock-up-off is computed (SI 230). This 
maximum change gear deceleration is acquired by referring to a change gear ratio, a lock-up condition, and the 
decelerating map beforehand set up according to the vehicle speed. 

[0172] And the gear ratio and the lock-up condition of realizing the maximum change-gear-ratio deceleration are set up 
as a demand change gear ratio and a demand lock-up condition, respectively (SI 240), and it transmits to CVTECU7' 
through communication link Rhine LI for critical information (SI 250). Next, the important processing which requires 
the actuation to other ECUs in CVTECU7' is explained. 

[0173] Here, from a viewpoint that it is desirable to return a change gear ratio to a low side most by halt when adopting 
CVT as an automatic transmission, when a change gear ratio cannot be most returned to a low by halt by the slam on the 
brake, assistance for returning a change gear ratio to a low by raising engine torque is carried out. This processing is 
carried out along with the flow chart of drawing 19 in the other component command section of the 3rd hierarchy of 
drawing 17 . 

[0174] First, a criteria change gear ratio is calculated based on the quantity of state of the car inputted into the other 
component command section through the whole CVT actuation decision section from communication link Rhine L2 for 
general information (SI 3 10). This criteria change gear ratio is an index forjudging whether a change gear ratio can 
return to a low side most by that halt to the current vehicle speed, and the vehicle speed is beforehand set up as a 
parameter. 

[0175] Then, this criteria change gear ratio is compared with the current change gear ratio of CVT4', and it judges 
whether a current change gear ratio is in a high side from a criteria change gear ratio (SI 320). At this time, when a 
current change gear ratio is judged as yes, there being nothing to a side from a criteria change gear ratio, it judges that 
gear change only by (S1320:NO) and CVT4' is possible, and processing is ended as it is. 

[0176] On the other hand, it judges that gear change only by (SI 320: YES) and CVT4' is impossible when it judges that 
yes, a current change gear ratio is in a side from a criteria change gear ratio, and assistance by engine control is required, 
and throttle opening desired value and a fuel increase-in-quantity demand are set up continuously (SI 330). In this case, 
although the one where an engine torque is larger is good for moving a change gear ratio to a low side for this reason, 
since there is a possibility of lapsing into the situation which a vehicle accelerates, for example in a slam on the brake 
when throttle opening and a fuel are increased too much greatly, as for these values, the suitable value is set up based on 
the real vehicle evaluation result. 

[0177] And each value set up at this time is transmitted to an engine ECU 6 through communication link Rhine LI for 
critical information (SI 340). In addition, in the above, the other component operating-command section performs 
predetermined data processing, and the function to transmit each controlled variable which is the result of an operation to 
an engine ECU 6 through communication link Rhine LI for critical information corresponds to the function as a critical 
information transmitting means. 

[0178] Next, the important processing which other ECUs etc. carry out is explained in response to the information from 
CVTECU7'. This important processing is carried out in an engine ECU 6 and CVTECU7'. First, processing with an 
engine ECU 6 is explained. Processing with an engine ECU 6 is carried out on the 4th hierarchy of drawing 3 , and the 
procedure is shown in the flow chart of drawing 20 . 

[0179] First, it judges whether there is any input of critical information from other ECUs to an engine important 
actuation control section through communication link Rhine LI for critical information (SI 4 10). At this time, when 
judged with there being no input of critical information, the demand of (S1410:NO), the throttle opening by general 
processing, fuel oil consumption, and ignition timing is outputted to an actuator (S1420). 

[0180] On the other hand, when judged with there being an input of critical information, it judges whether there is any 
input of the critical information from whether (SI 4 10: YES), then this critical information are only the inputs from 
CVTECU7' and the manager [ ECU / 8 ] ECU 10, i.e., a brake, (S1430). At this time, when judged with this critical 
information not being only an input from CVTECU7*, in (S1430:NO), the demand output by general processing, and the 
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critical information from a manager ECU 10 and a brake ECU 8, the command of the throttle opening most set as low 
torque, fuel oil consumption, and ignition timing is set up, and it outputs to an actuator (S1440). 

[0181] On the other hand, when judged with this critical information being only an input from CVTECU7', according to 
(S 1430: YES) and the information from CVTECU7', throttle opening and fuel oil consumption are set up, the tirning in 
general processing is set up about ignition tirning, and it outputs to an actuator (SI 450). 

[0182] Next, processing by CVTECU7' is explained. Processing by CVTECU7 1 is carried out on the 4th hierarchy of 
drawing 17 , and the procedure is shown in the flow chart of drawing 21 . First, it judges whether there is any input of the 
critical information which minded communication link Rhine LI for critical information from other ECUs (SI 5 10). At 
this time, when judged with there being no input of critical information, the command of (S1510:NO) and general 
processing is outputted to an actuator as it is (SI 520). 

[0183] When are judged with critical information being inputted and (S 15 10: YES) and this critical information are the 
things about gear change on the other hand, the change gear ratio according to the critical information concerned is set up 
(S1530), primary ** and secondary ** for realizing the change gear ratio concerned are set up, and primary ****** and 
secondary ****** showing these are outputted to an actuator (S1540). 

[0184] In addition, since it is the same as that of the case of AT4 shown in the 1st example ( drawing 15 ) about 
processing in case critical information is a thing about a lock-up condition, explanation is omitted about this. As stated 
above, when the critical information which requires emergency to other ECUs occurs in the car control system 
concerning the example of this invention in engines ECU6 and ATECU7, CVTECU7, and a brake ECU 8, this critical 
information is directly transmitted to ECU which corresponds through a manager ECU 10 by communication link Rhine 
LI for critical information. For this reason, the control means of ECU which received the critical information concerned 
can control immediately the component (an engine 2, AT4, CVT4*, brake gear 5) which corresponds based on this critical 
information. Therefore, in the conventional car integrated control system, the response delay produced by minding 
Manager ECU in detail is not generated, either. 

[0185] Moreover, also in the manager ECU 10, when critical information occurs, the decision of the usual guide of 
operation over each ECU through a drive system, the braking system actuation decision section, and the drive-system 
actuation guide decision section is not made, but suppose that the control command or controlled variable corresponding 
to critical information is directly transmitted to each ECU. For this reason, it can be made to control quickly to the part to 
which the decision of this guide of operation was abbreviated, and the control means of each ECU. 
[0186] Furthermore, since communication link Rhine LI for critical information which transmits critical information is 
constituted as communication link Rhine of dedication, it is also rare for communicative delay to arise and critical 
information can be transmitted more certainly and quickly. Consequently, according to the car integrated control system 
shown in each above-mentioned example, quick management can be carried out to the state of emergency of a car, and 
that behavior can be maintained at stability. 

[0187] As mentioned above, although the example of this invention was explained, as long as the gestalt of operation of 
this invention belongs to the technical range of this invention, without being limited to the above-mentioned example in 
any way, it cannot be overemphasized that various gestalten can be taken. In addition to this, of course, this invention is 
for example, applicable, although the system for carrying out integrated control of the engine 2 which is the component 
of a car drive system, AT4 or CVT4 1 , and the brake gear 5 was explained to the example in the above-mentioned 
example in order to explain the car control system of this invention briefly to the system which carries out integrated 
control of auxiliary machinery, such as an air-conditioner, or the various components similarly, for example. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the configuration of the whole car integrated control system of an example. 
[Drawing 2] It is the explanatory view which expresses with functional block the control processing performed for the 
car control by Manager ECU. 

[Drawing 3] It is the explanatory view which expresses with functional block the control processing performed for car 
control with Engine ECU. 

[Drawing 4] It is the explanatory view which expresses with functional block the control processing performed for car 
control in ATECU. 

[Drawing 5] It is the explanatory view which expresses with functional block the control processing performed for car 
control in Brake ECU. 

[Drawing 6] It is a flow chart showing the important processing performed by Manager ECU. 

[Drawing 7] It is a flow chart showing the important processing performed in Manager's ECU engine controlled- variable 
calculation section. 

[Drawing 8] It is a flow chart showing the important processing performed in Manager's ECU change gear controlled- 
variable calculation section. 

[Drawing 9] It is a flow chart showing the important processing performed in Manager's ECU brake controlled- variable 
calculation section. 

fDrawing 101 It is a flow chart showing the important processing which requires the actuation to other ECUs with Engine 
ECU. 

[Drawing 1 1] It is the flow chart which expresses with ATECU the important processing which requires the actuation to 
other ECUs. 

[Drawing 12] It is the flow chart which expresses with Brake ECU the important processing which requires the actuation 
to other ECUs. 

[Drawing 13] It is the flow chart which expresses with Brake ECU the important processing which requires the actuation 
to other ECUs. 

[Drawing 14] It is the flow chart with which Engine ECU expresses the important processing carried out in response to 
the command from other ECUs. 

fDrawing 15] It is a flow chart showing the important processing which ATECU carries out in response to the command 
from other ECUs. 

[Drawing 16] Brake ECU is a flow chart showing the important processing carried out in response to the command from 
other ECUs. 

[Drawing 17] It is the explanatory view which expresses with functional block the control processing performed for car 
control in CVTECU. 

[Drawing 18] It is a flow chart showing the important processing performed in Manager's ECU change gear controlled- 
variable calculation section. 

[Drawing 19] It is the flow chart which expresses with CVTECU the important processing which requires the actuation 
to other ECUs. 

[Drawing 20] It is the flow chart with which the important processing which Engine ECU carries out is expressed in 
response to the information from CVTECU. 

[Drawing 21] It is the flow chart with which the important processing which CVTECU carries out is expressed in 
response to the information from CVTECU. 
[Description of Notations] 

2 ... Engine 4 ... Multistage change gear 4' [ 6 ... Engine ECU, 7 / ... ATECU, T I ... CVTECU / 8 ... Brake ECU 9 / LI ... 
Communication link Rhine for critical information, L2 ... Communication link Rhine for general information / ... A radar 
sensor 10 ... Manager ECU ] ... A nonstep variable speed gear, 5 ... Brake gear 
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smw»*is«*a*:*ru 
©tbfmtf***i-5 *w£#»m***a t v 

ffifrHcg^T, WE#«^S*rott^«fitSr^>**3t 
l*lMm«-***aa***Lfc#»fNt«-«:» tUEiHt 

fi!TE*m^f*:ttf^*«*«*s»ffiUfclWE*R^«:©» 

^jtt+^ftjEasiSfR-efe^^-a-^, t*sfsti?$asr, m 
E»ftMttt***a*:*"f«r£fc<, ttfc-tzmffcm 
atmmmz&m-t- zm 2 rointsM^ai:, 

is, £<bic, 

lWE*#S*0?ttf1MKUBKS-3^-C, ftrofltj£S*M*|i 

«rE«»««asfli*iktt, i**2#j»»*ui*a*«** 



(2) #H8 2002-36919 

**»j*-r*iitiE«jft5!*w»P»»iiij»#a»iit*«(t 

U 

WE«J*S*W«tt©1W*i*att\ fflESKIfttt&tt* 
aA^SUffi^i: LTa6fISnfc«rEM«H:«rS«1-* 
»afllU«:IW»*»cS-i*fltrEfllfiW!*«:l!»*-r5 

r t zwm t -r 5 si #k 1 xttw** 2 

[»*«4] JKrE-^*-i?-r«««tt, 
10 «TE*W^(«Hlf«lt3t*«*««fc*L.fc«rE*P5^(*:©tb 
f^«tt^StrEfi55«r«TfcS«'g-»w, MMHfttticfEo 

^fi^tu#a^{@x, 

*te« 2 ©M«r*asflr*aw:, gsswss*iii*aass* 

WLtSMt, mrESSffif*t Lt> HirE#*K>«fiS; 
5!*fclW»-*-*«rE«Bfc»*«»iP«BJroM»*a»ia[*i56 
«U 

«rE*j*»**l»»roiW»*att\ WiE.T*—*rmW 

20 *bfcfltrEW»**:aflri-*fcx ttg«Lfc*l»*l£*-3 
# fJEMfifcUSS? ft 5 r £ «: »« i: "T 5 tt#K l ~~ 

[»3R«5] mes^iw ftjsflr ^a&t^tnE^ 2 02 

©*«**W«K5S£ Ufc»#»ctt» ^#** feftfcffiite 

ss*« 2-4 ©vvf nawcESfero^piW-g-sjffli^^T 1 

A. 

matm. 1 ~ 5 ©^r^i-E^©*^^^*^ 

A. 

******** ufcSfFEKjf^mtf &#i$-r 5 r t fcfflft 

[n#98]. BtJE«^l?*SiJTOi IT. HtJEffifiXS 

ME®JKi»j^$i5Hs m&7i'—*&&<nmmfr'£i\iviz 

■Hctt, DtrE»**43S«©«li*«rTlfiBO»* 
«r#mt-f--5Si*^ 1 ~ 7 rc>vTn*^c:Ettro*P5«E-& 
[s«*^9] UtrEfltfiKSKadffiffij: UT, ffirEWJKS 
50 ^WWiBtx UtES^SSRi UT*W»c***<xfc«i8 



3 

a. 

bUES Wffl «R »c f Dtr >- s? > © £M n ft T If 5 Rl 

^S^ftiJffll, fJE^^^O^Wt^tafcigc 
i: 4r^mii-5l«*Jl8 X(il»#gi9 tcE«<OiilPiiK£- 
[iS#iSl lj ll(ria«J«S!*»J»»i UT, MEisS 

yT-iittt h/u^3W<-#«r«*.fc*»««rlW«i-r 

jc^t -rs r t t -rs if #* 1 ~ 7 wv^-r*xa»»£ 

1 111**1 2] «rE«ja»**!l»SBJ: UT» tillEiffi 

tKrEVJMMWAMc. 1WE^-#tt*0>fMtt«:H!*M-* 

«FlB«K««i: UTUSrESEailPJ«ffltcai«-r 
5:i fcWfti:-*-*!!!** 1 ~ 7 ©v*i"ix*»fc:E*©* 

[eH#*13] 1!trE*tj£S*fflffl8B£ UT, IiuE«/& 
SdE$iJ»]©J^&l5lis i!E7"l/-^g07>fo^l 

e* a (w»sn»cisflr -r a - 1 t -t z> st#* 1 ~ 7 

rov^rixA^cEtKroj^H^-g-ftJ^^^^A. 

' [19**1 4] ffi&mi$.&m®fflMt l/T, HilE«f& 

«j*HW«SI$£, tfrE*J*S*£LT*Wc««tSftfc*i 
«*a»«:IWHfr6aEiSWW»i: 



(3) #38 2002-36919 

mrEasMMWfflfcra:, KrE«B«*aSflr*a4: ux» fir 
&mmmmm.<o m ts mmm^n -r s a* m e» © it** 

Sr^EaSltfRt LTlWrE»2>»J»*Bfca&ff 

«rE»*»J»»*«Stt*wro^u-*SS«i«f^»urv^ 
5 t * K«rEasa»J««a»61WE«5!flMB«:ft« "f 5 
KttAIH*paB0lHtfP#8ttt:, MEiEK^^^Sfiw 

fgi&^Srftfts r t ^#»t -r 1 ~ 7 co^-fft 

3SEIi3i>i»rfe!9, fjElb^»J^ffl5cOftiJffl)#ia:l±, 
ffirE««« $81-5-3 '# mE= >• V'ore* * «r as » 5 R 
left, JI(rE*>i?>^0!ftA3B«l***(l*-rs»**l« 
fi«i»> RXf. WE*>5?>^Oj»«-*W*«r«l»r* 
^lta*ifi»J», 0>'>fc < t t-o^Hftt5 r i: 

[Mis] m?e.^*-iSvfcmwzte, mmtz 

«TEIR2©M«f«jS6fll*att, I* u- 6>©ttf 
«UcJ:!K HE^BtWEW^trotB^oftBfc^flSV^ 

rov^i*n»»{cE«fco3«iias-a-»w^^'7 i A. 

**1 6E«WOTiK-&©Jffli^9 l A 0 

[M#9i8] «rE*2©«sttf«asft*att, *w 

**1 7 CEto*W«*M»f^f A. 

[ti**i9] «ie* 2 ©a«flr«asft^att» *m 

**1 6~1 8WV^i*tv*^wE«ro*M»E'&©JiW->^-7 1 

[it**2o] «rE^*-4?-rW»«atmE**o 

5 ait Ltim^-ftffl^- v h-em&.&tiX^ZZ.ki:ft 
®i-T5sS** 1 ~ 1 9 <D\,^-ftifricsZffi.(nW.mWZ-&®} 

SO [«*«2 1] HuEillf ffirEraAMSfcfis 
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5 

£ *!t$mi:-r5li*3Sl ~2 0OV^-fix*»K:Sa*!i<o*pi5 
A. 

[0 0 0 1 ] 

«J«55*&tt*IWfliTS5''*^AfcHU KMC, 
[0 0 0 2] 

im*<D&m *W£«J5£r3*j£f3&<Z>*i;Mc 

«J«5!*offl* legist kftfeffsiJ^ISSiScDlffl-esiWcx- 
^cd-^9 £ 9*ST?#5J;5K«j£1-5ri:(wJ:!3, HEM 

[0 0 0 3] m*.t£, IfrfflW- 10-25041 7 

-9) ©»fls4:*j£U *W^*£U-C*a*M»4r3(E 
[0004] riDi?!:, *P5<B«Jtt$&3Kftfc*ME-r 

5J;5l^lt, *W^*£ LT©8H»JtllMO««<»*:B 
[0 0 0 5] 

[ 0 0 0 6 ] 0«*.Hf, gJS£ §mfJ*roS^££0»:K^ 

■5ACC ( Adaptive Cruise Control) ©Jffll : Sr^W|-t"'5 
a-g-tcBflffi^CS. CC04§£\ fJ^mPf* 5 ^«ilU^i 

£#, ^:v^liS^BiI^■<7^MifiSg«l^cSi^^f•l , p^i/ut?t 



(4) #58 2002-36919 

DSt, $ib(c. yi — z-mw^zzm&te. -f\ — * 

[0 0 0 7] l,a»U — jKtttCwixejroMtfiirofcftoa 

B3ffi£'fcb'Sv^ae^h$nct)WTfo5!os, 

[0 0 0 8] «M±ft:cOSMHl£S«£-f (± 

[0 0 0 9] Sfc, WRIS«<BV^tta/.b£ttttSlc 
*5V*T\ 71^- £=e-vs?>$8£ hfr? tOSfl:ilS 

14, iyi7yo^tM bA^fcWSL-cmWfcSfJfctc 

30 

[0010] #»c, ±|E4fc*E*©*flM*£-IW«S'*y 

[0 0 1l]*illtt, COiSfcRSSlc^T&Sft 
[0012] 

[JSIS«r«?«:i-5fc»W^a] lEKMCig^^ 1S*^ 
50 l^l«SSJl**a«L, #*^«*M»ffiJ:t) t 
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row, &0 5 «-«fi£S^»Ji»ffl5IB3l*ii'(f 7>r 9** 

[0013] zcotctb, &mi&m%<vm%hz*ifc-rzm 

lot, *^BJ(D->^7 i AIC*3V^Tt>> ^FSKLfcttJfe^ 
[0 0 14] tut, $fefc#«J*B**J»»U:*SV*T 

[0015] «fiKn^«73K)^ 

^•urte©«fifc5!*»jwaunii:»a6fli-rs. •tux, r 
[ooi6] - rs^tt^j tii, «;tii*po 

[0017] -rt£t>%, *m.vS\®.&mn^*7-Mcu\,^ 

[ooi8] -tii;»L> *#j«5i*»i*JVNr»ftfflf* 
sgflmt^jfeu r<oagra$R4r, -^^-^^©j^sb 



(5) #BB 2002-36919 

[0019] Jiffi^*5v>-c»*, &zmi£&&mwmzx 
x mmmn<M£,m?£ j $"Q t wx-zzmm^^xwrn 

8f3ft«2tc|E«fcro*Pi«S-g-SiJffll->^-rAf-Sffl$^"CV'' 

[0 0 20] -r^£t>h. 2 E«t£>^.*- + 

»»*»feiBfll9 W LTX« Lfc«J*Wlt©ttflM» 

[0 0 2 1 ] -t LT, Klf1s»«-»:fc^»a*««feLfc*«l 

j»*«as«*a**, c 

5 *&fctts M2roS55tff#i£f&^a 

[0022] zcDtztb, m 2 ros3ns«35iff #ara, n 

jo *, ■nw»«u»cT*ai*«* t 5S4Ufc»*»i*s 
[oo23] m % ±iats^(c*3v>T, ffij&mmmwnm 

40 l, -tro^j^a^asffiiWfitwS^Jv^sjffliSr^tT-r 

«j«**«!l»«BJi:©IB«)*e'l»«w-^ti i l 9lc:ov^T 
»J»»ffl|-CJ5f360*J**«r*ll[i-*»«i:-r* -Hf 

[0 0 2 4] Ltf>U l»J:5K:^-4'tlW*Sll^- 
50 *-(Ofl|^®SgSiJffll|fB*»e>*rjcC:-r6*fi)S5IS5»JtSPei5»-*»-L 



-5- 



9 

nunw = >* ^©j^sp-e fe 5 tc> - v? -v m 

S9««r3«T-r*i:l4IRe»<tv\ 
[0 0 2 5] ^Err-C, ^*-J? + «IHB^-*Oi** 

MUM* LT, fti£<Ofll^g3&£#Ji*p-f SffififcSSSiM 
[0 0 2 6] -r^— i?-r»Ji»fiRi:*fifeSS5(&J(»SB 

[0027] rroi^cisits:^-?,' 
£3„ r^J; 9l-^^^tLfc$iJ^)fili N 4#5£<£>#S 

ioo28] mwuR.xfmi$.m%mw&i 



(6) 2002-36919 
[0 0 2 9] «-*tt$KXMiP8ll*<« S^tfffRi 

70 [00 3 0] ±E^*-s?irlM»»©lW«»*Jftti 
[0 0 3 1] »**71E««)J:5»C, -kfEf&Jftl 

[0 0 3 2] 4 fe, ^lEM^itaro^ >9 t *) OMtWm t 
[0 0 3 3] ;ro,t?i:i^t5ri-e, Mtt^U 

[0 0 3 4] SKSiMWi;: 
50 «i*«l»»*iM»-rSK«)*36flfe««i: fCtt, 
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[0035] ^t, h/is? ^>s<-? zmz-ti$£mm\z 

[0 0 3 6] i^troi^it n s^r s/t/lti^ 
b5:ii45. l fcfctffiz> «£ 5 

[0037] CMtt, h/u* coft 

[0038] *w*»it*aciii»»o*««* 

[0039] §«3}t3S 1 2 M!B*^ «t 3 k> ©Jffl 

•«p^r^«Wi*sio»«, SUffi 



(7) ^ 2002-36919 

72 

fis«:Jt*r?f h-zuSrleliK"*-*:: 

[0 0 4 0] ±&L1tT><f**iy?mte<Dm'&. 
7 J: 5 Mlb-C*flfca< l,fcl§#fctt, 

lei 11, ^i^^ix-^fcTlf -Tftto^SEiS 
[0 0 4 1 ] -twT\ »3ft«i 3tc|E«coJ:5(-> *J«J 

-TSi «fci\, 

[0 0 4 2] ~<D£ 5ClT7>fn 5, ?fi8#g£f£ffi)£ 
Srftfe n-«J^ILTj3< r £^MS LV\> rofctf>, 
[0 0 4 3] 4*cf&«<Z)j;5K, £i£ 

[0 0 4 4] r^)®^, lbA*J«iin^ft0ffii-«Klb/79S 

[0 0 4 5] ^fc, &Wit*<Dffijj%>±<Dffi 

[0046] -tr-e. zcDZotemnic&^xte, it* 

50 351 6tcfa^oi:9tc N v*-v>t^JW^tt, v 
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[0 0 4 7] rroi5i;«^t5;t^ 

P^(D->g s'^0»Wi:*a»J»OjjSfiL«4:«r%li:LT 
[0 0 4 8] t4b*>, t*t«ifSS6«itta«*<ttv^i:* 
tizt t) % *»W*P J: v\ :©| 

[0 0 4 9] ■=£• UTs ^<D£o temMtXDi&ffiftmVt* 

[0050] *ibt-> r. ix -ct asanas Islia •Ct^i/"' J: 3 
<c4&-fttcii, UUfcJSi 9tilE«roJ:9fc, =f-=gB 

[0 0 5 1 ] r<D<t5l-> «jIffiiJ«(i^W-^-^S(-<t 
^itStrotfei. ft, ^Wro^WSE^JW^T 1 



(8) 2002-36919 

&-f L fe 8fc ft L fc '> — r nm-f £ &«r± <e < , 

«*.»*, #*o«*S*«»»i:^^-i?-Y' •]»»*:* 
-v-Y n =i>-f^ — */4>ib&-5 — 3©SI*3.= 5/ hot!) 

J: 3KLTfcJ:v\, 

[0 0 5 2] L.*»U €-fMSI5rofa:tH4, -CO^-K 
5. 

[0053] z<Dtztb, ^mcoMmm^mm-y^r-^ 

14, !«*^2 0lc|5«gOj;?tc > jfc*, -^^na^tf 
20 »-#a»fcfc5i*ftLfcm^fM*»-y V^jfcU 

T&ift-f 5 «fc 3 K-f 5 t £v\ 
[00 54] roi^, »*S2ii:E«©i5 

k, atta«5-f si^jmsresi-f assume 
tint* ■£ o **a*o>Biiice2&i-<5 c t a*-?* s. 

[0 0 5 5] 

[Mixtffl laiii, &nMm<DmMm&ffl'®'>xf 
[0056] ^mmm<oM.mm^um^^7-M±, mm 
igtb^iam &mmmm kt*i: r A -rj tvN^) 

4, S.T/W:M©J»)JRoffi^5ISSTfo5.7'V'-= i f-^a5=Sr 
©J#lg|5,J: LT, ^>-v : >-2, AT4&y7*U-*if 5 

«5) , atecu7 (.mrnmmw , ^^-^ecus 

T, i^>ECU6, ATECU7Xr;7'l/-^EC 
U8(C*fLr^.>-^>2, AT4M7'l^- i fIS5ffl 
ll)^m«t$rJt-^-r-5-v^-v :; ^E CU 1 0 £{!;i5„ 
[0 0 5 7] #ECU6, 7, 8, 1 0 14, ^ n = 
^f^-^Tl^/i^^aiaSBe a, 7 a, 8 a, 10 

^LT, mb#ECU6, 7, 8, 101-14, 
50 x-^ilfSffiOilff^ (iifS^^V) L*^LT2Vn(C 



15 

»«t*ix^iifflt«FB6 b. 7 b. 8 b, lOb^rtl 
§*lT*3 9* wtl^#Hfiffl6b, 7b, 8b, 10b 

[ 0 0 5 8 ] xyv?yECU6, ATECU7R 

t/^lx — *E CU 8 tt % 2 , AT4itf^l/- 

S-ECU6, 7, 8K1I3, ^ > > 2 , AT4M^^ 

£ffit9&tJ><h#lC, 2, ^4^1^-^ 

-r5^ifeO{f^-A[±l^ai6 c , 7 c, 8ctrtii^t 

[0 0 5 9] *Lt, x>^>ECU6©flttAffl*a 

[0 0 6 0] ATE CU 7 (Off #AttJ^Si5 7 c t£ 

ifi-t^lK AT4rt(0fPtt»oaflES:lftlBi-5ttJa-tr^ 
if, IlEf ^«^t5->7 f l/^-^MS (Wh 

(»»-*"ixi«ie*o^ix-**f^) srttmrs^hy 

[0 0 6 1] £fbM, :*ECU8<Dffi#Atti*8R 
8 c Kit*,. ^W-^fi5^-7^^i/!J y^iE^ 



(9) 4#§B 2002-36919 

[0 0 6 2] IB*tt« *tt« V- 

1f, ^^^^^J^U^^O^-yir^f-9 (w-^ 

;a [0063] -t" it, mm ssti?«&e& 

ATECU7S^W^ECU8 rt> ?>i£{f £ nfc^V 
^>2, AT4ftt/^V- *««5a>ftflMfrK£, 
-^ECUl0i:fii£t5t*i:, r^»f^flM8*g 

&ECU6, 7, 8tC-e^"T6 0 
[0 0 6 4] — *\ *ffliifB 1 «\ 

20 -C^tECUl 0^6>MStlfcl!H»«Sr, #ECU 
6, 7, 8 ICfcm-tZtmz, ltl^ECU6, 7, 8 

(D—ofrb&mztitim^mn*, ^-^ecui' 

[0 0 6 5] aSE-TSJ: 3-ECU6, 7, 8 1±, 

smtafflaim^^^L 1 zirvxmmmmz&m Lit 

50 [0 0 6 6] ^U, «-ECU6, 7, 8, 1 0 

t> §[g*&3SS&6 a, 8 a, 10all N , T-^^^e 

y *c»jwsn^i»j»^n^7^^fiev\ ^>-^>2, a 

[0 0 6 7] riXb^ECU6, 7, 8, 10C 

[0 0 6 8] £-f, -^a^oV^-C, Ej2~El5{CS 

xhz>o mmic7jk-r£ 5 ^-^tEcuioia 

50 — 3P&SC^5V^TII ^ ^T^tt5o 
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[0 0 6 9 ] if. mi ««0*ffi£#ttfls*3£»T 
il N x^yECU6^6»-»iH*RffliifS7>f^L2S: 

[0 0 7 0] t4to%, CC-CI-i, \^-yiz>^9iCX 

2rf79 V N ;b*$>5ACC ( Adaptive Cruise Control) ©J 
^0*Jfe<73^fMSr51^r5ACC^^ 5/^0) ON/OF 

[0 0 7 11 ACC7-<yf3550FFOt 

«r*aoa*«rK*rtt. 

[0 0 7 2] — *\ ACC^-T s/^*«ONC5ttJ6-e, r 
31IE#^ACCflJW^J:53fefi i S:*LTV>5 

[0 0 7 3] £iblC x ACC^^yWON^ffit, 

e 2 a 9 tfr«2>D»# o * n *w« a r s ta« *d^s 

[0 0 7 4] iBEV^T. PgJ§OlEffi)& • »Jlb35I&fm 

[0 0 7 5] Atttttcrt:. «ii-fe>1»-* s «lHtfc*a» 

IK* 4: S»-&^tt«W»aS h SrKJSr S w £ 
[0 0 7 6]RPt, JB3BtJl^>B»*»ff»«-«fc3e» 

h/^^SrJiarSfc*^^^^^ 
OFF) tftt^iMMMfi: LT^xy^y h 



(10) ^l§2 002-36919 

[ 0 0 7 7 ] AWttKtt, *ii-fe>***«liatfc**i: 

tbXt/SJftn^^T^^ffi^KSi-^o tit, H# 
■■b*h^^«ri!*IEait"Clfc»Lfc«[*»fe, AT EC 

««r6A»hA^iW«:*L9l#, 

^witt-ei»»L^t>^*:e*^>^> £ its: 
[0 0 7 8] tit, ^©J:5»cR*Snfc***^ 

^ATECU7- B#M»W^«:^-^ECU8 
So 

[0 0 7 9] -hEfcftV^ 

yL2^lt«(ft5«ti^ -«H»*iS«*«i:L 

[0 0 8 0] xy^ECU 6 — j»*0f31 

lC0V>-rK5St5c S3lt zc>'v ? >'ECU6tCl^V>T 

Htf SixSIWiMWBtrailS^n ;y 9 tSt/n 3, >7 at? 
fo5o WBU^SriSlw,, xy^yECU6lci5M» 
»3Btt4BWB©«J*«r*U t©— t&1&mn±k ItS 

1 AU 5 ^2[5§fji(C^^T^T^n5o 
30 [0 0 8 1 ] ST. «l»Ji©3i^s;>^«:»fMfctf* 
— v?tECU 1 Ofrb— J&lffffiffliHf 

[0082] ftfrftKis, yv?y h icg-^ 

filft^cS^v^Tffi«Slt«:, 3iv^>-|HHg»tKA35ftS 
JcS<5v^-C*^c^>f 5 v^4r> tntttKftr*. tl 

[0 0 8 3] iRV N t, m 2 »Ji(Z5K««rtttfPtt:3t»-C 
tt, v&Ox'gft'WM^ oS OK^tco^^atu^ 

hywUlflE, B*«»»«liltK)lt5. 
[0 0 8 4] Afrtttdrt, a ^/ h/W^g^rI9:^r 
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[0 0 8 5 ] 

[0 0 8 6 ] r^UTBMtSttfcjffc^c^-YS^^ ^* 

h^mm. m4Mm<o=z>i? jo 

[0 0 8 7 ] ft, JbKK*5V^ ^s^^tttMmje 

ATE CU 7 fC;fc5t"t 5 — jJS&SUCOV^TSftW'J'So El 4 20 
tt, ATECU7JC»V^T*P*ft*W»*Qf3B«:«|ffi^ 

TECU7»cJ:51Wll(*aar4 5BtJiofllJ*4:#U, 

-t&temn±t in i 3 &xm 4 hmkc*5i*t* 

[0 0 8 8 ] *1\ JBll»JB<OAT^flc«lflF«*»-e 
[00 8 9] *«c«»itt, S*3Ei$ltS:lim-f 

LTATK*«isa*K*ra. *smm^a 

SrS^+A^^bn*v^i:V^5* : ^t^:%^i:r5o 
[0 0 9 0] uy^T WaSbfc 

5r^D5fe IT ^ ^7>; /TO(DON/0 F F £t£j£-T 
[0 0 9 1] ^iS^ll^g s> ^B&It<Z)fctf> 



4$Bfi2 002-36919 

[0092] *fc % h/i^G>*:# 

Ti9:^i-5o *#»MB: % Wu* k:»L 

T N D^7y^«»:iStfch;^3W<-?o^ 
^*«fctfc, ATK*M«!»wJCSCfc*aHi*:*JlUfc 

[ 0 0 9 3] tH^X. IB2PKJ|^nS«|«^flElbflsfttt 
gUTI*. *lWf«T^tt*S:S»i-T, ATflJ«P0>5cffi-C 
*>5 5>f >BES*i:i/7 hyi//-< KflM* *:«*-»- 5. 

AT<^SSgli*>7hyvy^K(OON/0 

f Ftc* 9^9&;tbn£c7}-c\ s/7fyw-<K}W 

la-r^ctp, ^7fyi//^ K^ON/OFFfg^5:B: 
[0 0 9 4] AT-eg5i-e*S h/U^tt^-OE 

9>fVJEtt, AT4 (DftU<D&9 7 s> ft «fc 9 

^»«iiatt»c»*U^ATe»b/^*cjESU^:9-< 

[0 0 9 5] |fcl*T. %Ztem<0*y*Ty7Wlfflk'& 

97 *yvti&m^&®*)mfr<>izm&tzi$.mzi'3 y9 

5«t 5 ten y 97*79 7 y ^JESr»^-T JlrfrtfH- 
tt, n y97V?9 7 y^<Dffif&&&Mi*<om j &* 1 %£: 
ny^7^7 P ONttl, ny97 y 7 9 7 v ^ (OWifefc 
*t*©»*t*±n *y ^7 y ^OF F«l»i U 
^73/ O N "CS5± n^75//0 Nttffl*. 

SjfcVMl D^7y O F F y 97 y 

^OFF«SO«^l:it *<0X2y97y79 7y s f-<0 
»ttffi**0**»o 0 -*\ oy^7^«« 

^7y^«»}|^OFF-eS±B v 97 v 7*0 FFtt 

[0096] «a»ff*tt»-ctt, Kai*^** 

<, ; ? y f fttltSJt^^fcBfiV^a* U< , 
W#iOfF«ttHOl*lll]-caEiB***lfc**t« J: 5 7 ^ 
^Ejt*^K^t5o ro^9 2y^ffi*8*«W:. ATg 

it h/u^ <hSii^l:fc^^7 p ^c^i6lS:^^nTv^5o 

[ 0 0 9 7] fcrft, SEiS^gy 
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^ECU6— rofg^lcj; 9 jiff Six ?^-/^r 
E CU 1 0 (C^UT^S^^^^^ h/t-^aScSSrATJ 

BLt^-^t ecu i otie^-rs, ft> 

[ 0 0 9 8 ] — *\ ±ts.'>? hyuyj KJfi^-v 7-<>- 
Kfi<*5\ &U«^5s'9-£E»*H:» ft 5 pgjf OK&KSn 
flpfcWPttKl-.I.ArtSi'U iEDy^yT'mii, 
ft 5 pggro u j, ? r s/ ^SSIlbfl^J^SBK-— -l-ATJ Six 

^* (2SWS0 ^fi«W«ffi»ft 1 %^LT 

£ * # r 5 «■ r ? ^ a 3i - * ~ m tj -r 5 „ 

[0 0 9 9] « % ±!ElCi3^T, ATi*lttf»S«, 

^U-^ECUSICSJltS-JS*!!; 
[0 10 0] 12 5 14, ^U— *ECU8IC*5V^TlSff S 

I^EHc^-f J; 9fw, ^ECUSKiSfM^teStt: 
4RWBro«jS«r*U LTft 2 &T/ 

[0101] mimm^yu-^mmwii^mmu 

2£^LTA7JSixfc±K®3ftf6l»ihA'?rt:* ^w** 

ft 2mm<r>7\'-*£;ftW}ftfflfflmcAt)£tiZo 

C*tLT#i (4f|) fc»**;h,5:/i'-*ttflE*M:Jfc 
•f S. 

[0102] Attica*, ^v-*^fls»fiF*ft»-c 

[0 10 3] *(M«)Ktt\ «-*©S*»cX-5«\ jfe?T 
tpO^-fron j/^jIW — tvas&tu Six 

(C. ^U-^ffl/EE^ttigcLTCixb^ESJii-r^o 

I f y 9 > a >-^Ct3V^T(i. 7* U— ffllCg; 

-3V»-C>>WW KOTiatf&ttJtU ;tJDi&t-J:£>Kfr$l4?cD 
^BfedifoSi^JWSix^ar^-tcii, — *l-7^i/3 
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V«Uh7?/tONt5. *UT, rwi tRSSixfc 
K) -i±i?jSix5 0 

[0104] ffl, ±«aic*3VT, :/u-*£{fcSbtf2&56 

3J5©J^I9:»-BES-r5. 2®*&3iKo^T, El 2 

—0 5^^1116 ~E1 2 1 ro7n-f-y- M^g-^TSft 

[0 10 5] 2H4&SI4, ft©E CU— tf)ffi){1^# (2 

10 sum) fcaittr tt©Ecua»fe©»fPB* 

#&-f5. jf> ^-^ecui 0 -cross^sic 
o^-ctftBj-rs,, 

[0106] H2(C^-T £ C) IC, 7^-v?vECU 1 0 
T©23S*&3I4, I©ECU^©lM*i:gfflt5S!!i 
S<D^T?fo9, JBl.ftlrtB4nfJBK:T*fTS;lx5. ffi> 

Acciw«i«r«jcKM-r*. si\ fti 

IWSfc«fDfc3i>'S?>'2^ ^j§884, :/^-3-jgiB5<Z> 

[0 10 7] Sf, V'-y-fe>-^9^P>iif&7^>'L' 
Sr^- IT A7J Sixfcgj^SPi t g *i: ro»ffflffi«l&Offfl 
MjSSeicS-^V^T®5?*-^cOB#^trtt3t-r5 (SI l 
0) . Cixli. i*t«r**Pii:*«r©«*J-iSflEo** 

[0 10 8] 2fetC, «^«-?<OR«m^«ailfllM«£ilT 
(S120). rogcjiHtSKfifli, 

30 mmt s &&?hzt>^*>*wwii'Zte<ot%mt Lx^tb 
fcsir^Js-rsfci^xDtroffcs, row 

[0 10 9] -tLT, '«??*T(73B#ra/45jg(3i*iSKfitJ; 
40 9gV^i¥iJ5££ix£:*§-g-«c«: (S 1 2 0 : NO) . 

if, — *i&WM?y <f*±xo¥ v\z\^x>>m.i£m 

T-T5 (S 1 3 0) . 8oT:nW, «iSSiJ^(4Hi£ 

[0 1 10] Sf^*-C<OR#raas«E3i3llteB9ffi«T 
T?fo5 t^J^Sttfc^-g-fCli (S 1 2 0 : YE S) , m 

(^j^iiSf) «rjSW-f-<5 (SI 4 0) 0 r»£.B«tifi 
50 sr±®5S*-eroB#rai:iScitl^«5Bi«[ro^*^CTsa:i£$ 
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[0 111] tUT, Z<D&mfo&&£^>i/>'M : $ffl 
5igf4UT^^^*J«i"5 (SI 5 0) o ZCO^>i^> 

[0 112] ^rLT. ZCOt £&mi&&&t>^>'^>M 10 

m^mmm&^Tvhz tmi££titzWi^^& (s 1 5 
o : yes) , ^>i»mm<D^^x v®L&-*imtmwi 

U-^Mi|7 7 ^?T*iCO F F f5 (Si 6 

o) 0 «ot:^ ^>^>-fflffl<D?t.tcj: vmiMtf 
[0 113]—*, Si50i:t, MiaiS^^^ 

(S 1 5 0 : NO) , ^>^>©JpCD^-Cll^rS0^3g 20 

IBWtaaaT*^^**!*-*-* (si 70) o r<DSil 

[0114] -t its ! &wmmm&z<Dmmmn$L'*i& 

«a*J:9 t'>*v^»*i*|**nfc»*«cH: (Si 7 

0 : YES) , =>^>16iJ«I4:a5ifi«f9J»^J:9«a*« 30 

77^0NU 7'U-^iliaji7 7^?rOFFt5 
(S 1 8 0) 0 fct:^ ^S^fflWfc*** 

[01 15] — *\ S 1 7 0 tC&V^T, j&SScifift^aJ 
tt, (S 1 7 0 : YES) , xy^^JS ^3I8£©J® 

iS77^O:£TS:0NK:1-5 (SI 9 0) o ffio-C, r 

[0116] ^_L<d £ 9 (c. KlMrJBlcT* ^v^v 
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lC*:*fcm£tlZ>o tUT, IB 4 MTU, aV^VlB 

[0117] *1\ i>^y»j»**tB»-coteafco 

y h^m&, &x? 4 ^ > 

[0 118] ±5*Lfc*ifi««i*iS7 9^«r#RB 

L ( S 2 1 0 ) x ^SfS«a«ii7 7^^0Ntfe5 

^5^**j^-t-5 (S220) 0 ^tt, mmm&mm 

77^0NTfe^i:MfJtim{:ii (S 2 2 0: 

yes) , ^^^^ita^rsB«iia**Sie««iS*aT-e 

h/uBH*^ffl»*atWR»*^ h«««:ia*U (S2 3 
0) , rttfeSrMSfflMRffliiW 7^>L 1 £^LT^ 
^yECU6^iait5 0 

[0119] — S 2 2 0 tCT, 2EiS«A*it7 7 ^ 
d50FF-Cfc5i:*IJ^$ttfeS#^« (S 2 2 0 : N 

jgf^^^^iilt^ (S 2 4 0) o r^xy^yffih 

[0 120] KV^T, w^^^i^^ftffih^^ irBuiEO 
S>5^>^> h^^ffiSSrfftBU (S 2 5 0) „ 

5 (S 2 6 0) o r^xy^y b/^ffiSSW:, mffiSJflW 

ftmwicxz Yfr9m&mm*&'i7ir%ti^fr*mi£ir 

[0121] tUt, h/w^««^ilA«5£HI 
ffict 9 t^^^ir*J3£^ixfc^(cll (S 2 6 0 : N 
O) , YJ\'9<Dm$L<Dtz)to\Z&7LX&'X9'( % 

>'^ftiIft«^ClW^Br*^&Ktt*V^iiMWU, S 2 8 0 

^if5„ SS. ceo J: 9 (c^A^^ ^ >^^r^^T^T 

t>^<on y &X9* ^ i/?K&z>mmL 
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S 2 6 0K*S^T, hJU?m& 
»a***Bilta±Tfc*i«*4*ufc*fr#c:H: (S2 
60 : YES) , ai^v^ h/l^ G>fiirt©fc»j&;k*>f 
^ >-i/^il^ffiiJtCK:^i-5 (S 2 7 0) 0 fi, ~(D&ik 

j£*a*ft*K& Ufc^ ? r fc i B 

latest J: 9 b^^^ S y^CS^i 5KftoT 

[0 12 2] JRi*T, **«ai*«rJBl-f5fc»^^n 
y hA^BB**rHr*r« (S 2 8 0) 0 rfttta^i^ia 

fc^ns/f/uBBS % &*X*4^if^ &V«S5H-««*<0 
SKfflMUiaflr 1 Sr^L 
T^Vv^VE CU 6^if-T5 0 ±B3ot0»J»* 

[0123] ftc, Kifi«»J»*w^ifflT^«! f al^cov^ 

£5 m**v?Ty7WM* 
[0 12 4] *f\ h/UBB*£Bk M* 

^mm.£tiz&vtmmm&*nm-tz> (s3oo) 0 

[0 12 5] tt^T* g^^tBtt&X& £0 
&b LT«ifi*«*««*«rimiU (S310),t© 
(S 3 2 0) 0 ^UT, 2&tftj£a& 

aiaco*3»«/hsv^iwes*tfc»*ictt (s 3 2 0 : n 

O) , i>^>TO«*»11«»+-Cs&S!*aflC«:*a-C 
[0126] — *\ S 3 2 0 [CT, aSiI«t«i8SE(B3l# 
fcS^JJSSflfcS-frlCltt: (S 3 2 0 : YE S) .-SEiS 

®5S*£ (S 3 3 0) 0 w^jt^XifittlM 
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[0127] ^tt, r0«**aj*«aaE 

B*ny^7^tttltR«L (S 3 4 0) , IS 
f»«fflilflT9>r >L 1 S:^LTATECU7^Mt5 
(S 3 5 0) o ^l^-^rSJtaiSffttiaTCO^StC: 

10 [0 12 8] ^U— *«W»J|ia»T©»aB. ±34 L 
&aa*IS9<&:7n— Mc^StiT^S, S1\ * 

iinars (s 4 1 0) e 

[0129] isv*t\ r co^j»i h/u^ £ii:ii&*T<&— r 

\t^Zm#MW}h'l'? t LTKSl (S4 2 0) , IS 
20 ffiflUHilft 9-f >-L 1 ^Uy^ECU8^(f 

(S430) 0 £i±ic;fcv^T, ^>i?>&m& 

fc««P**r!HIIUT«**«lfflilflr?-OL 1 £^LT 
[0 1 3 0] xyi/yECU6 (^Tte^E CU(C 

#X.K# ^ uyfTy ^«ttSr!R«i*c OFF 

^s*a*«fciM!-*-s. 

[0131] £1\ -«*«jaaflr 2MI1 
c7)«]»9#^, -rftto*>, aafflKRttififfxrtaassiiR]* 

5 (S 5 1 0) o ±IBig5fem3£0#^^ 

[0132] IT, r tlbM9£*— K©«0 0 #^L^/^ 
$iX-CV^V>i*IJ^*ttfc»'&f-f , i (S 5 1 0 : N 
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^JSSixfcii'&tCtt: (S 5 1 0 : YES) > mPi— 

(S 5 2 0) . i^»#fc»Ifttf*ffliB« 7-<^L l£ 
^LtATECU7^ft5 0 

[0 13 3] ±E*C48V^T, ««fiW*»fHt*» 
aSj^O&g^fro to y 9 T y ~fO F F SI#£M:5£ 
Us IfttMflfiaHtJ-OL l^lTATEC 

u 7 ^issw-rs >r>L i tr^urasft 

[0 134] ^C, ATECU6i:t^ECU- <DWl 

hcfeota^ti^,, ws, ::m {hi arisen? 

[0 13 5] £1\ «TifiUfcB4©J|l3BIJlO*aibff 
5 (S 6 1 0) . wO*«*»»tH*iiIlE«Ctt, X 

[0 13 6] Ifcv^T, *K«KiB«ttlAiaCEftj:MRoX 

«st tti *j isj «£$fc ^ t? $> 5 £ ii «& ta ft m m & m 2 * n tu 
L (S 6 2 0) , aE5g«ta*isite««*^^-^^^*i 
5£r*gfif<t «9 fc*r#v^»5a>£*j£"f * (s63o) 0 r 

[0137] * IT, SimUABtHKfl&JS 
^«*HttJKTTfc6»*fcH: (S 6 3 0 : NO) , =n 
^^u— ^^^tt«Ttt4<IH«*Ui:*l*U *Q« 
SrJttT"f£. — *\ S 6 3 0Ci3^T, aEi£«fcb2>ls]*5 

4§£Kte (S 6 3 0 : YE S) % isls^Vt 

[0 13 8] £1\ X%ttUlAlE]6«fi%^:^SAIH 

9 b**v^*??3&*«:«36-r* (S 6 4 0) o ww-e, 

[0 13 9] -t LT> CttWtUAEIfsftfllSl^^caA 
BUKfiJlT-efcS^WSSttfcti^^tt (S 6 4 0:N 
O) , 5B«Iftj*^c5I**SrK3t-*-5 (S 6 5 0) 0 r<o 
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[0 14 0] $EV>T, «»»Ui*ls]te«:«S6i:^o 3; h 

£-f5 (S 6 6 0) 0 ::t, * n * • «»HfWH 
it) fA^Oi&^£*?rT5l-B£U ^ h/uBBSSJ« 

[0141] -t it, mmmmtiiBimmumsxK ? h 

6 6 0 : NO) , * H 

**:»i-5R*«:fr5 (S 6 7 0) o r *H 

[0142] — *\ S 6 6 0 KT, ^ig^ffi^[H]$c3£<i 

£tltL®&\£t* (S 6 6 0 : YE S) , y h/U± 
Efl, ^ hOfi^^SS^ (S 6 8 0) o 

[0 14 3] ^UT, K±aDJ:9^|il«*iXfe»*«« 
6^ffi^-T5 (S 6 9 0) 0 ±EtC*5V^Ts ffilffi^ci 

[0 14 4] y V — ^rECU 8 MTftilOE C UK 

[0145] *-f , GB l 2 ^cS<3v^T:> ^3i1^co!!jfE 
so ftfls** LTI 4 PSS oJEifiibf^»*»KA* S 
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v*jM?a»«r, #H©Wia^»-3VNT«l*i-* (S7 1 

(S 7 1 0 : NO) \ *<Dl£&&m&f&Tlr 

[0 14 6] *H*o ttV^^fl^J^fc 

4&-&tCfS (S 7 1 0 : YE S) , *r \Z. X 

KO*ltB**rKSU (S7 2 
0) , rix60K*S:»»tfr«fflil{t^-f >L lSr^U 
TATECU7^fiflt5 (S 7 3 0) 0 
[0 14 7] &(C N ni>'v ? >'^^l}j^*(CoV>Tlft0J 

ti 4 n» <o=. > s^iMMa***: a* $ atfctif «icg 

TV^J^S^Sr^JS-fS (S810). 

— * F7^'>3 ^flJflUMe — KlcAoTW£V^*j5t£*l 

fc4i-fr(Ctt (S 8 1 0 : NO) , ^cO^^^m^f^T^t 

So 

[0 14 8] ^l/-*h?^^By«W*- Kfc. 

AoT^S£^5£$ftfc#£'fc.H: (S 8 1 0 : YE 
S) , iK^T, ^»»***Xfc^^- * h7^^a >£S 
lt77^^0N(C^oTVN^?5^75^*IJ^-r5 (S8 2 

F FlC/J^TV*5fc»6S;ftfc»'fr«Ctt (S 8 2 0 : N 
O) , *<D***yi«:»-pr5. 
[0 14 9] h7^^a>»±77^ 
ONKfcoT^5£^S£ftfc»^*£tt: (S 8 2 0:Y 

e s) , v hwxzmfeL (s 8 3 0) , z<om 
*&mmtft&mmm 7«c^l 1 ^itxy^Ecu 
6^a&{rr* (s 8 4 0) o ft, e^kss^t, 

7^^LlS:^LtATECU7, iy^yECU6- 
[0 15 0] «-ECU^ tt^ECU*»b©*B* 

^ECU8^T*16SixS. £1% s^Ecue-e 

S3 (onimmxmmzti, *<o^m&mi 4^n- 

[0 15lUf, i©ECU W-^ECUl 
0. ATECU7, /l/-^rECU8) fiSfflf« 
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(s9io) . asHffffi^A^^^vN^^js: 

SJxfcS'&fCiS (S 9 1 0 : NO) , — jRj&«lC.];5* 

ff-^^—ftzmxirz (S 9 2 0) 0 

[0152] -2r, fltttt^AA^fci £#J££n*: 
(S9 10:YES) , b/u^f6tt^I*t5 

v^v?tECU10, ATECU7, =*E 

^^^^-^[Ct±J^-T5 (S 9 3 0) o 
[0 15 3] A T E C U 7 T^^SUCOl N Tfft*$ 

t5 0 ATECU7TOMt 0 4 £>fg 5 pg/n?*Jfc 

15, a?jiSg!bfEa s EI 1 6 07p- ^-r— Md^Stt 

E) 4 (c^ L fcSS 5 pgg 05 n y ^ T y ^SSMttMHttailfc: 

20 xnt>ti. m i s £ ? tz s s-r, ffe^Ecu 

^-^^ECUIO, xyv>yECU6, ^U-^EC 
U8) MflM»fflil« ?>f yLlt^Utoy^ 

T y 7VmtmUWz$i L TSWMRtf) A*#fc a a> 
5*»«r*U3fei-* (S 1 0 1 0) . r<7}£ SSffi*d5 
A*SftTV^V^*J££ftfc»^c:tt (S 1 0 1 0 : 
NO) , -jRM©oy^7y^E»*S:tOS47^ 
^-^-^tt^-f 5 (S 1 0 2 0) o 
[0 15 4] -*\ IT, ^-^ECU 

10, xy^ECU6, yi/- 3-ECU8£>V^-fiX^ 

tlftm^^n (S 1 0 1 0 : YE S) , K^(C^±P ;y 

(S 1 0 3 0) o 

[0155] ^figii&mcifiii-s&ais, B4 
<ons]%m<o&m&mW}ftfflmnizx?ft>iri. is 1 6 k 

o £i\ WECU (^-^ECUl 
0, xyi/yECU6, ^U-^rECU8) 

LTS5lfl»*^A*^fc5^5^S:*iJ3tr« (Sill 
40 o) . fi5l»f^B** J A*Si^TV^/ < ^v^ii|^lJ 

^stiyta^^fi (s i 1 1 o : no) , —t&f&m<om 

*m^Sr^cOS£T^^^^-^(-ffi^i-5 (SI 12 
0) . 

[0 15 6] lMii:tt> ▼♦-^tECU 

10, xyv?yECU6, ^l^— CU 8 <D\,^1*tlfr 

<£tcri (S1110:YES), ^RJS^^JCS ISfcSEiS 

©^S2:S*r5 (s i i 3 o) o Wx.tfiEfi{ro 
— fctdtmiz x y>m<D&&titmM&frx^z>igi%x*>r>x 
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CU10, ^rECU8 t?CO*flS(Cj: t)> tCxy 

[0157] fiU ^Otl^tt, ft5-<< 

(S 1 1 4 0) . rti^^-OEfltM^^^f 

$tlfc^i/^^#ffi-r5r 9 HISSES. 

[0 15 8] ^U-^ECU8WtoICo^T 

fECUlO, xyv/yECU6, ATECU7) rt> 

CJB2**«] £»J^iS8l&> 

(AT) 4 Tttfc (KT TcvTj ^ 

01***9, t ©*Of rtlcoV^tttH 1 Mkfl t ISK 
ffl&VfoZo Z(D£ 9i:AT4^CVT4' 

CfIt5:<l:*ertS^S4ot<5^^ o£9> c 
V T 4 ' IrWtSCVTE CU 7 * jRftia, 

^-^tEcuiortwcvT4' tcmt>z>mw%± 
I, cvtecu7 * ^bxy^yECue^lft^ 

«»**fl>tt**&Sk CVTECU7' 2»<b£)S 

Sttftl-S^^txy^y E CU 6 5 

[0159] ^f, CVTECU7' ^<7>— 
V^B&9i1-5. Ell7tt % CVTECU7' Jii3V>Tjl 

5 0 HEUc^-T J: 5 C v T E CU 7 * ia5SJ« 
[0 16 0] SlMWCVTiftlM^ 

tts ^ecu i o^b- jKisaiffljiff 

CVTRSMtt, CVTfilh/^^ 
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[0 16 1] *ttttfcHu «#aEaSJ±**«1-5fc» 

urcvTR^^ait^R^-r^o «*tt, 

^^7j//K®OFFlcKtU tft»#HlB s/^Ty 
^•^♦fcn ^7y ^lO NtCi^iT So 
[0162] %*L, CVTfii h/U^il, ^^v^ WW 

^p^r^m *aitKi9 cvt4* 

titmzmc*L}-/i>? zi^"<—9 (oh*? mutt, cv 
TKftaeatbSrftjiE ittotcvTea v^t t it 

. [0 16 3] jR<»2PBfJiT*tt. ny^7y^tff»S 
50 [0164] 0^75/ ^Kfm^-eil, XiypTy 

yvtmtg&tm *> mt>^ tzm&\^> u*v* 

J:^ (H*i:n j/^7^7'W«IDS^5«): 9 ten 2/ 
^rs/^^?y^-ffi«r»'frr*. AttttfcttU n^7 

iSiny^7y^OFFttttiU oy^7^«« 

T S> ^jRflS»«*« OFF n^7^0FF«i 

40 ££1&0 0 — *\ oy^7'^i»*3WON,'C«4B 
y^7 5/7'ONttffiT4V\ fc5V>ttn5/^T y^JKtR 
fl^OFFt^io jy^7y7 , OFF«IBt4V^* 

tai, -^fe^febn^Ba-cn y?T yy>?y ytf-tnm 
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